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ADVERTISEMENT. 


The  extension  of  the  scope  of  the  National  Museum  during  recent 
years  and  the  activity  of  the  collectors  employed  in  its  interest  have 
caused  a  great  increase  in  the  amount  of  material  in  its  possession. 
Many  of  the  objects  gathered  are  of  a  novel  and  important  character, 
and  serve  to  throw  a  new  light  upon  the  study  of  nature  and  of  man. 

The  importance  to  science  of  prompt  publication  of  descriptions  of 
this  material  led  to  the  establishment,  in  1K78,  of  the  present  series 
of  publications,  entitled  "Proceedings  of  the  United  States  National 
.Museum,"  the  distinguishing  peculiarity  of  which  is  that  the  articles 
are  published  in  pamphlet  form  as  fast  as  completed  and  in  advance 
of  the  bound  volume.  The  present  volume  constitutes  the  nine- 
teenth of  the  series. 

The  articles  in  this  series  consist :  First,  of  papers  prepared  by  the 
scient  ilie  corps  of  the  Nat  ional  Museum ;  secondly,  of  papers  by  others, 
founded  upon  the  collections  in  the  National  Museum;  and,  finally, 
of  facts  and  memoranda  from  the  correspondence  of  the  Smithsonian 
Institution. 

The  Bulletin  of  the  National  -Museum,  the  publication  of  which  was 
commenced  in  ]  S7o,  consists  of  elaborate  papers  based  upon  the  collec- 
tions  of  the  Museum,  reports  of  expeditions,  etc,  while  the  Proceed- 
ings facilitate  the  prompt  publication  of  freshly  acqui  red  facts  relating 
to  biology,  anthropology,  and  geology,  descriptions  of  restricted  groups 
of  animals  and  plants,  the  discussion  of  particular  questions  relative 
to  the  synonymy  of  species,  and  the  diaries  of  minor  expeditions. 

Other  papers  of  more  general  popular  interest  are  printed  in  the 
Appendix  to  the  Annual  Report. 

Papers  intended  for  publication  in  the  Proceedings  and  Bulletin  of 
the  National  Museum  are  referred  to  the  Advisory  Committee  on  Pub- 
lications, composed  as  follows :  Frederick  AY.  True  (chairman),  Marcus 
Benjamin  (editor),  James  E.  Benedict,  Otis  T.  .Mason,  Leonhard 
Stejneger,  and  Lester  F.  "Ward. 

s.  P.  Laxgley, 

Secretary  of  the  Smithsonian  Institution. 
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A  KKYlStOX  OK  TIIK  AMERICAN  MOLES. 


Wy  FUKDKliICK  W  TUXTE, 
Curahir,  Department  of  Mammals. 

The  jsxintknce  of  moles  in  North  America  was  known  to  naturalists 
:it  least  as  early  as  tlie  middle  of  the  eighteenth  century.  Under  date 
of  October  12,  17-1S,  Kalm  mentions  seeing  burrows  of  a  mole  on  the 
banks  of  the  Schuylkill  liiver  at  Philadelphia.  He  remarks  on  the  char- 
acteristics of  an  individual  kept  in  captivity,  but  it  is  not  clearfrom  his 
account  at  what  time  it  c;ime  under  his  observation,  though  probably 
not  long  alter  the  date  cited  above.' 

The  first  explicit  mention  of  specimens  which  I  find  is  that  of  Bar- 
rington  in  the  Philosophical  Transactions  in  1772.  ' 

liarrington  wrote  to  the  secretary  of  the  Koyal  Society  of  London, 
under  date  oOLiy  15,  1771,  as  follows: 

I  send  herewith  a  mole  from  Xorth  America,  which  Mr.  Kuckalm  (who  hath  1m  fore 
presented  several  birds  and  insects  To  the  Society )  desires  they  will  do  him  the  honour 
to  place  in  their  Museum, 

From  the  description  which  follows,  it  appears  probable  that  the 
specimen  (which  included  part  of  the  skull)  was  our  common  mole, 
Xcaiops  aqiHtficu.s. 

There  is  a  reference  to  specimens  of  almost  the  same  date  in  Bod- 
thert's  translation  of  Linmeus's  Systema  Natura-  in  1772.3  In  a  footnote, 
under  the  heading  of  Sore.r  cristattt.s.  he  remarks: 

This  very  rare  species  makes  connection  between  the  mole  and  shrew.  It  is 
more  like  a  mole  than  a  shrew.  I  have  seen  the  same  in  the  celebrated  cabinet  of 
Mr.  Van  der  Moulen  in  Amsterdam. 

Liniueus  may  have  fonnd  specimens  of  American  moles  in  the 
Swedish  museums  to  which  he  had  access,  though  it  is  improbable;  if 
not,  he  must  have  received  correct  descriptions  or  specimens  from 
Kalin,  who  traveled  in  America  for  him  and  was  in  correspondence 
with  him.    Linna'us  diagnoses  the  species  correctly,  which  he  could 

1  Kalm's  Travels,  Forster's  English  Trans.,  I-,  1770,  p.  190.  The  species  was  proba- 
bly Scalops  (iqiiaticua,  hut  Foster  believed  th;it  it  was  ('oudt/hira. 

-Account  of  a  Mole  from  Xorth  America :  In  a  letter  to  Dr.  Maty,  Sec.  It.  S.,  from 
the  Hon.  Daines  liarrington,  F.  R.  S.,  Phil.  Trans.,  IA1,  pt.  1,  p.  292. 

:iISoddaert,  Linn.  Nat.,  1,  1772,  p.  ."il. 
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not  have  done  from  the  statements  of  Seba,  who,  if  my  view  is  correct, 
did  not  have  any  American  specimens  of  moles,  though  he  describes 
some  as  such.1 

The  records  mentioned  thus  far  relate  to  Scalops  aquaticus  or  Coruly- 
Intra  cristata,  but  William  Bartram  (born  in  1739,  died  in  1823)  seems 
to  have  known  at  an  early  date  of  the  existence  of  the  species  now 
called  Brewer's  mole,  Parascalops  breweri.  There  is  a  reference  to  his 
manuscript  name,  "  Talpa  americana,  black  mole"  (but  no  description), 
In  Harlan's  Fauna  Americana  of  182").2  There  were  specimens  of 
Brewer's  mole  in  London  prior  to  1829,  but  they  were  not  recognized 
as  such,  and  the  species  was  not  formally  described  until  1842,  when 
Bachman  published  a  notice  of  it. 

The  Pacific  Coast  mole,  Scapanus  toimsenrli,  came  under  the  observa- 
tion of  Lewis  and  Clarke  between  1 804  to  1806,  but  they  did  not  recognize 
the  fact  that  it  was  diiferent  from  the  species  of  the  Atlantic  Coast.3 
This  was  reserved  for  Bachman  in  1839.  There  were  specimens  in  the 
museum  of  the  Hudson's  Bay  Company,  however,  prior  to  1829. 

The  very  remarkable  little  inole  of  the  Pacific  Coast,  Seih-utriehus 
gibbsii,  remained  unknown  to  science  until  1857,  when  it  was  described 
by  Professor  Baird  from  a  specimen  collected  in  1854  by  George 
Gibbs. 

Many  zoologists,  beginning  with  Linnaeus,  were  disposed  to  regard 
the  American  moles  as  shrews.  Linnaeus  placed  both  the  common 
Eastern  mole  and  the  Star-nosed  mole  in  his  genus  Sorex,  which  is 
practically  equivalent  to  the  family  SoricUUv  of  the  present  day.  This 
view  was  opposed  by  Pennant  as  early  as  1771,  who  places  the  Ameri- 
can forms  known  to  him  with  the  moles.4 

Most  unfortunately,  however,  he  classifies  his  "  Yellow  Mole,"  which 
he  got  from  Xew  York,  and  was  really  Scalops  aquaticus,  as  a  variety 
of  the  European  mole.  The  consequence  was  that  the  impression  pre- 
vailed, even  as  late  as  1829,  that  a  variety  of  the  European  mole  (i.  e., 
a  representative  of  the  genus  Talpa)  existed  in  America.5  The  truth 
was  obscured  also  from  the  fact  that  there  were  specimens  in  London  at 
a  comparatively  early  date  of  Brewer's  mole,  which  in  color  resembles 
the  European  mole.  After  1831,  when  Codman  expressed  disbelief  in 
the  occurrence  of  Talpa  in  America,  that  generic  name  as  applied  to 

'As  will  appear  later,  Soba's  "  Talpa,  rubra,  Americana"  (supposed  to  bo  from  the 
West  Indies),  represented  in  his  plate  32,  is  probably  a  Chrysochloris ;  while  his 
Talpa,  Virijinianus,  niger,  supposed  to  be  from  Virginia,  is  an  European  mole. 
(Seba,  Thesaurus,  I,  pi.  32.) 

sPage  43. 

fSee  Coues's  Lewis  and  Clarke's  Expedition,  1804-1806,  III,  1893,  p.  864. 

■•Synopsis  of  Quadrupeds,  1771,  p.  315  (fide  Fischer).  I  have  not  seen  this  work. 
In  the  3d  edition  (History  of  Quadrupeds),  II,  1793,  p.  233,  he  remarks:  "Linnajus 
places  this  [i.  e.,  Scalops  aquaticus']  and  our  radiated  mole  in  his  class  of  Sorex,  or 
shrew,  on  account  of  the  ditference  of  the  teeth;  but  as  these  animals  possess  the 
stronger  characters  of  the  mole,  such  as  form  of  nose  and  body,  shape  of  feet,  and 
even  the  manner,  we  think  them  better  adapted  to  this  genus  than  to  the  preceding." 

6See  Kichardson,  Fauna  Bor.  Amer.,  Quad.,  I,  lX2!t,  p.  12. 
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American  forms  seems  to  have  finally  disappeared  from  the  litera- 
ture.1 

The  history  of  the  classification  of  the  Insectivora  has  been  ably 
expounded  by  Dr.  Gill,2  and  it  is  unnecessary  for  me  in  this  connection 
to  treat  of  it  in  detail.  I  shall  content  myself  with  running  over  the 
principal  phases  of  the  matter  as  relates  to  the  'falpithr,  beginning  at 
a  somewhat  earlier  date  than  Dr.  Gill  has  done,  and  including  some 
systems  which  he  has  omitted. 

In  Linnieus'  time  and  for  a  half  century  afterwards  the  genera  of 
animals  were  grouped  together  in  orders  without  intermediate  segrega- 
tion as  families.  The  genera  were,  however,  in  many  cases  practically 
equivalent  in  value  to  family  divisions  as  employed  at  the  present 
day.  In  1813  Fischer  proposed  a  classification  of  mammals,  based  on 
the  structure  of  the  feet,  into  which  family  divisions  as  now  used  were 
introduced.  He  divides  mammals  into  (Juadrnpeda  and  (.'ctarea  (or 
Apoda),  and  the  former  again  into  Fisxipala  and  I'hctopoda.  The  Fis- 
sipeda  are  again  divided  into  I'ngnictilata  and  Vngulata.  The  I'ngui- 
culata  comprises  five  orders,  one  of  which,  the  Plantigrada,  includes 
four  families,  namely:  Frinacini,  Soricini,  Talpini,  and  Urxini.  The 
family  Talpini  contains  three  genera,  namely:  Talpa,  Sialopx,  and 
Chrysorlihn-is.  The  species  are  as  follows:  Talpa  europaa,  Sralups  eris- 
tatitx  [=zCondylura  crixtata),  Chrifsochloru  capensis. 

Our  star-nosed  mole,  in  this  system,  belougs  to  the  order  riaiiligritda, 
family  Talpini,  and  genus  Scalops.  The  system  as  a  whole  is  of  little 
merit,  considering  that  the  bears  are  placed  in  the  same  order  with  the 
moles,  while  the  musk  shrew,  Mi/gale,  on  account  of  its  webbed  feet, 
is  placed  in  an  entirely  different  division  of  the  class. 

In  1821  we  find  the  American  moles  placed  with  others  by  Dr. 
Gray"  in  a  family  called  M  ygaladn;*  with  the  following  genera:  Mygale,4 
Scalops,  Gondylura,  Chrysochloris. 

The  construction  of  this  family  is  somewhat  more  satisfactory  than 
that  of  Fischer,  in  that  Mygale  is  included;  but  the  inclusion  of  Chryso- 
cliloris  and  the  singular  emission  of  Talpa  are  serious  defects.5 

In  1.SLI5,  and  for  nearly  twenty  years  afterwards,  Dr.  Gray  employed 
a  system  which,  so  far  as  the  family  in  which  we  are  interested  is  con- 
cerned, was  distinctly  inferior  to  the  earlier  one.6   He  united  all  the 

1  It  is  true  that  it  occurs  in  De  Blainville's  Osteographie,  published  between  183ft 
and  1861,  but  as  he  employs  the  name  Scalops  as  a  subgeneric  terra  the  ease  is  hardly 
oue  in  point.  I  should  mention,  however,  that  two  specimens  from  North  America 
are  marked  Talpa  europma  with  a  query  in  Waterhouse's  catalogue  of  the  mammalia 
in  the  museum  of  the  Zoological  Society  of  London,  published  in  1838  (p.  16). 

-Synopsis  of  Iusectivorous  Mammals.  Bull.  U.  S.  Geog.  and  Geol.  Survey  of  the 
Territories,  No.  2,  2  ser.,  1875,  p.  91. 

yOn  the  natural  arrangement  of  vertebrose  animals.  London  Medical  Repository, 
XV,  1821,  pp.  296-310. 

*In  these  names  tho  letter  g  is  omitted  in  the  original,  but  this  is  evidently  a  typo- 
graphical error,  of  which  there  are  many  in  the  article. 

5No  notice  is  taken  here  of  the  more  general  features  of  this  classification.  For 
these,  reference  should  be  made  to  Dr.  Gill's  Synopsis. 

"Annals  of  Philosophy,  XXVI  (new  series  X),  1825,  p.  337. 
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insectivorous  mammals  tlien  known  in  the  single  family  Talpida:  It 
might  be  supposed  that  this  was  merely  a  case  of  employing  the  term 
family  in  the  sense  of  order,  but  such  is  not  the  truth,  as  appears  from 
the  fact  that  the  Ttilp'ulw  with  other  families  was  included  in  the  order 
Fern: 

The  system  proposed  by  Bonaparte  in  1831  does  not  differ  essen- 
tially so  far  as  the  family  TalpUhv  is  concerned  from  that  of  Fischer 
and  the  earlier  one  of  (iray,  but  the  genus  Talpa  is  restored  to  its 
proper  place.  His  section  Tutpina  of  the  family  Talpiilir  comprises  the 
genera  Talpa,  Couihjlurii,  Chn/xnchlorix,  Sealops.1  A  remarkable  fea- 
ture of  his  classification  is  that  the  family  Talpitlw  (which  he  also 
styles  Iitst  t  tirtii-t:,  a  name  now  used  for  the  order)  is  placed  under  the 
order  Chiroptera. 

Pomel's  system  proposed  in  1848  has  no  merit  so  far  us  the  moles  as  a 
whole  are  concerned,  as  he  brings  them  into  one  group,  called  the 
family  Rpalacogala;  with  the  shrews  and  such  other  genera  as  Ghryso- 
elilor'iH  and  Solenodon.- 

The  divisions  which  he  makes  in  his  tribe  (or  subfamily)  Talpimt, 
however,  leaving  out  of  consideration  the  fossil  forms  and  the  remote 
genera  mentioned  above,  are  nearly  such  as  are  now  current.  With 
the  eliminations  mentioned,  we  have  the  following: 

First  tribe — Talpina. 

First  type — [Pacliyrhiniens.] 
T„l,,a. 
Mogera. 

Astromycter  [=Condyrura.3 
Second  type — [Leptorhiniena.] 
Scalops. 
Scapanus. 
Second  tribe — Mygalina. 

First  tyjn'—  [Amblysomiens.] 
Second  type — [Macruriens.] 

Mygale. 
Third  type — [Unnamed]. 

Urotrichua. 3 

Gervais's  system,  published  in  his  Natural  ITistory  of  Mammals  in 
18.")4:,  is  hardly  more  satisfactory,  as  he  classifies  I'rotrk-hus  and  Mt/tftde 
with  the  shrews,  and  leaves  Chrysochloris  among  the  moles.4  His 
arrangement  is  as  follows: 

Famille  dos  Talpidos. 

Trilm  des  Chrysochlores. 

Genre  Chrysochlore  (Chrysochloris). 
Tribu  des  Scalopes. 

Genre  Scalope  (Scalops). 

1  Bonaparte,  Saggio  Dist.  Metod.  Ann.  Vert.,  1831,  p.  16. 
*Archiv.  Sci.  Phys.  et  Nat.,  IX,  1848,  pp.  244-252. 

3Dr.  Gill,  in  his  abstract  ot  the  system,  has  added  the  words  "Japan,  California,'' 
to  the  name  of  this  genus,  from  which  it  might  be  inferred  that  Poniel  knew  of  the 
occurrence  of  an  Urotrichiis-like  mole  in  California  at  this  early  date  (1848).  This 
is  not  really  the  case,  however.  In  Bull.  Geol.  Soc.  France,  2  ser.,  VI,  1848,  p.  58, 
Pomel  remarks  "Le  genre  Vrotrichm  ne  sort  pas  du  Japon." 

4Histoire  naturelle  des  inamini  teres,  1, 1854-55,  p.  250. 
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Famillo  des  Talpidds — Continued. 
Tribu  des  Condylurea. 

Genre  Condylure  (Condylura). 
Tribu  des  Taupes. 

Genre  Taupe  (Talpa). 

Though  in  French  form,  the  names  of  the  tribes  correspond  more 
closely  to  those  now  in  use  than  do  Pomel's.  Like  Pomel,  he  has 
separated  Chrysochloris  under  a  distinct  tribal  name,  which  avus  a  step 
toward  its  final  elimination  from  the  family  Tali>id<v. 

In  the  supplement  to  Schreber's  Saiigethiere,hy  J.  A.  ^Yagner,  pub- 
lished in  1855,  the  classification  is  simple  in  that  the  genera  of  moles 
are  brought  together  under  a  family  designation  {Tatpina),  without 
intermediate  divisions.  His  arrangement  is  defective  in  that  he  includes 
Ckrysochhris  in  the  family  and  places  Mygalc  with  the  shrews.  Peters 
employed  the  same  form  for  the  family  in  1804,  but  included  Mygalc.1 

In  these  two  instances  there  is  no  special  improvement,  so  far  as  this 
family  is  concerned,  over  Gray's  classification  of  1821. 

It  was  reserved  for  Dr.  Mivart,  in  18G7,  to  finally  remove  Chrysochloris 
to  a  distinct  family  established  for  its  reception.  The  moles  were  then 
classified  as  follows : 

Family  Talpida'. 

Subfamily  Talpina. 

Scalops. 

Scapanns. 

Condylura. 

Talpa. 
Subfamily  Myogaliua. 

Urotrichus. 

Myogale. 2 

We  come  finally  to  Dr.  Gill,  who  accepted  Mivart's  arrangement  of 
the  family,  but  elaborated  it  by  dividing  the  two  .subfamilies  into  sec- 
tions, as  follows ; 

Family  Talpidic. 
Subfamily  Talpinw. 

(Talpa-). 
Talpa. 
Mogora. 
Parascaptor. 
Scaptochirus. 
Seaptouyx. 
(Condylar;!' ). 
Condylura. 
(Scalopes). 
Scalops. 
Scapanus. 
Subfamily  Mvgaliniii. 

(Mygah..). 

Desman  { —  Mygnlo). 
(Urotrichi). 
Urotricbus. 
Uropsilns. 3 

1  Monatsberickte  Akad.  AVissensch.  Berlin,  1865,  p.  1>S6. 
-Journ.  Anat.  &  Physiol.,  1,  18G7,  p.  281. 

3 Bull.  Geol.  and  Geog.  Survey  of  the  Territories,  N.».  -J,  2  sor.,  187H,  p.  110. 
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The  last  reviewer  of  the  group,  the  late  Dr.  Dobson,  adopts  Dr.  Gill's 
arrangement,  only  adding  the  genus  Seaptonyx  and  placing  Uropsilus 
in  a  separate  section  ( Vropsili).1  It  is  to  be  observed,  however,  that  he 
does  not  formally  divide  the  family  into  the  two  subfamilies  Mygalinm 
and  Talpinas,  since  he  does  not  regard  the  characters  on  which  these 
distinctions  are  founded  as  sufficiently  trenchant.  In  this  I  agree  with 
him,  though  for  convenience  1  have  employed  the  divisions  in  the  key 
on  p.  7. 

The  aberrant  genus  Condylura,  though  placed  with  the  typical  moles 
in  the  subfamily  Talpinm,  has  the  pterygoid  region  of  the  skull  only 
moderately  inflated,  a  manubrium  sterni  short  in  comparison  with  that 
of  Scalops  and  the  like,  and  the  clavicles  somewhat  elongated.  In  all 
these  respects  it  shows  a  leaning  toward  the  genera  which  are  placed 
in  the  subfamily  Mygalinw. 

On  the  other  hand,  Neiirotrichus,  a  member  of  the  Mpgalinte,  has  a 
considerably  inflated  pterygoid  region. 

Further,  it  is  perhaps  questionable  whether  such  a  subdivision  of 
the  family  as  that  under  consideration  aids  in  understanding  the  phy- 
logeny  of  the  group.  I  doubt  whether  the  American 
ve  been  connected  with 
etc.)  at  any  recent  time. 
Condylura  is  a  greatly 
modified  genus,  having 
no  representative  in  Eu- 
rope, though  possibly 
remotely  connected  with 
Urotriehus,  through 
Neiirotrichus  and  Para- 
scalops.  The  genus  Neii- 
rotrichus is,  of  course, 
very  closely  allied  to 
Urotriehus,  but  this  is 
the  only  case  in  which 
an  Old  World  type  is 
represented  in  the  New 
World.  The  moles  are 
an  old  family,  and  very 
little  is  known  of  their 
speculations  as  to  the 
derivation  of  the  various  forms  now  existing  and  their  true  relation- 
ships are  in  many  cases  of  little  value.  We  have  among  American 
mammals  both  forms  which  are  (geologically  speaking)  quite  recent 
importations  from  the  Old  World,  and  others  which  are  indigenous,  or 
at  least  have  had  representatives  on  the  American  continent  for  a  very 
long  time.  So  far  as  the  moles  are  concerned  the  present  condition  of 
knowledge  is  not  such  as  to  enable  us  in  the  majority  of  cases  to  dis- 
tinguish between  the  two  classes.   At  all  events  it  does  not  seem  to 


genera  Scalops  and  Scapanus  ha 
the  true  European  moles  ( Talpa, 


PELVBS  OF  MOLES. 
Fig.  1,  Scapanos.   Fig.  !,  Scalops.   Fig.  8,  Parascalopa. 
(Twice  natural  slie.] 

geological  history.    Hence,  in  my  opinion, 


JMonogr,  Insectivora,  part  2,  1883.  p.  128. 
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me  that  the  finding  of  Xeiirotrichus,  a  close  ally  of  Urotrh-hux,  in 
America  is  a  sufficient  basis  for  regarding  all  the  American  moles  as 
importations  from  the  Old  World. 

As  regards  the  position  of  the  American  moles  in  the  classification 
employed  by  Dr.  Gill  and  modified  by  Dr.  Dobson,  it  maybe  remarked 
first  that  (Jondyhtm  is  very  properly  placed  in  a  separate  supergenus 
(Condyhtrw),  as  this  form  is  an  isolated  one,  presenting  many  peculiari- 
ties not  shared  by  the  other  genera.  The  supergenus  Scalopes,  which 
comprises  Sralops  and  Scapanus,  1  cannot  accept,  since  ticapanu.s,  as 
here  used,  includes  Para. sea  lops,  "which  I  think  should  be  separate. 

Brewer's  mole,  Varasealops,  shows  considerable  affinity  with  Condy- 
lura  in  the  form  of  the  pelvis,  the  tympanic  bones,  and  the  molars,  but 
in  most  other  characters  it  is,  of  course,  remarkably  different. 

I  regard  Parascalops  as  bridging  over  in  some  degree  the  gap  between 
the  aberrant  Condylar  a  and  the  very  closely  allied  genera  tSathps  and 
Scapantts;  but,  on  the  other  hand,  the  remark  of  Flower  and  Lydekker 
that  Scapanus  and  Parascalops  "have  a  dentition  like  Gondyluraf1  does 
not  seem  to  me  warranted. 

The  American  genera  of  moles  may  be  arranged  as  follows: 

KEY  TO  THE  GENERA  OF  AMERICAN  MOLES. 


A.  Subfamily  Talpime. — Pterygoid  region  of  skull  inflated;  no  distinct  pterygoid 

fossa.    Claviclo  short  and  broad.    Carpus  with  an  os  falciforme. 

a.  Pelvis  with  two  bony  bridges  counecting  the  sacral  vertebnu  with  the  ischium. 

Tympanic  bullie  complete.  Molars  with  a  narrow,  simple  internal 
basal  projection. 

aa.  Premolars       No  functional  lower  canine ;  lower  incisors,  two.  Second 
and  third  upper  incisors,  minute  Scalops 

Type:  Scalops  aqvaticua. 
66.  Premolars  %  or       Lower  canine  present;  lower  incisors,  three..  Scapanus 

Type:  Scapanus  townsevdi. 

b.  Pelvis  with  no  osseous  bridges  between  the  sacrum  and  ischium.  Tympanic 

bullae  incomplete.    Molars  with  a  wide,  trilobed  basal  projection. 
cc.  Premolars  |,  the  anterior  ones  simple  and  close  together.    Nostrils  sim- 
ple  Parascalops 

Type:  Parascalops  brcweri. 
dd.  Premolars  f  ;  the  anterior  ones  spaced,  mult i cuspidate  and  two-rooted. 

Nostrils  in  a  large  friuged  cutaneous  disk  Condylura 

Type :  Condylura  cristata. 

B.  Subfamily  Mygalina;. — Pterygoid  region  of  skull  not  inflated;  pterygoid  fossa 

more  or  less  distinct.  Clavicle  longer  than  broad.  Carpus  without 
an  os  falciforme. 

ee.  Front  upper  incisors  broad.    Premolars  |  Neiirotrichus 

Type:  Neiirotrichus  gibbsii. 

GEOGRAPHICAL  DISTRIBUTION  OF  MOLES.2 

The  distribution  of  the  several  species  of  American  moles  is  of 
interest  from  many  points  of  view.    Whether  the  moles  are  confined 

'Mammals,  p. 630. 

3 In  the  preparation  of  this  revision,  which  has  suffered  numerous  interruptions, 
I  have  had  the  use  of  several  collections  besides  that  of  the  National  Museum.    I  am 
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within  the  faunal  nruas  outlined  by  students  of  zoo-geography,  from 
the  investigation  of  other  groups,  whether  their  present  distribution  i.s 
fortuitous,  or  dependent  on  ascertained  or  ascertainable  conditions  of 
the  environment,  and  what  renders  these  conditions  of  importance, 
are  among  the  questions  which  deserve  consideration. 

We  have  in  North  America,  as  already  intimated,  five  genera  of  moles, 
iScalopx,  Scapitmts,  Parascalops,  Comlylura,  and  Xciirotrie/uw.  Two  of 
these,  namely,  ticapanus  and  Xeiirntriclius,  are  Pacific  Coast  genera. 
Though  the  two  genera  are  not  closely  related,  their  distributional 
areas  coincide,  but  Xeiirotrichtix,  so  far  as  known,  extends  by  no  means 
so  far  south  as  NntptiHiis. 

Kast  of  the  liocky  Mountains  are  the  three  remaining  genera,  Scalops, 
Condylura,  and  Farttxcalojtx.  The  last  two,  as  in  the  case  of  the  west 
coast  genera,  coincide  in  distribution  to  the  extent  that  1'ariiscalopn 
occurs  over  the  middle  and  southern  portions  of  the  area  occupied  by 
Coitdylura,  and  not  elsewhere.  But,  so  far  as  known,  it  does  not  range 
nearly  so  far  north  or  west,  finally,  $r<tU>p$  has  a  range  much  exceed- 
ing that  of  the  other  two  genera,  with  boundaries  coinciding  for  no 
considerable  distance  in  any  direction. 

Thus,  while  two  or  even  three  genera  of  moles  will  be  found  in  a 
single  locality,  no  two  are  found  everywhere  ti  >getlier.  Though  the  east 
or  west  boundaries  of  two  genera  may  coincide,  the  north  and  south 
boundaries  fail  to  do  so,  or  vice  versa;  or  at  least  the  area  of  the  one 
genus  will  be  found  to  exceed  that  of  the  other  in  some  direction. 

As  already  stated,  such  coincidences  as  do  occur  are  not  correlated 
with  nearness  of  relationship,  a  fact  which  finds  many  parallels  in  the 
class  of  mammals  generally. 

The  two  investigators  who  have  given  most  attention  to  the  study  of 
the  geographical  distribution  of  American  mammals  in  recent  years 
are  Dr.  J.  A.  Allen  and  Dr.  C.  H.  Merriam.' 

The  systems  of  these  two  writers,  based  on  the  effects  of  climate,  while 
they  lead  in  the  main  to  similar  results,  proceed  from  somewhat  differ- 
ent principles,  Dr.  Merriam  giving  almost  exclusive  attention  to  tem- 
perature effects  and  relegating  the  moisture  to  an  entirely  secondary 

indebted  to  Dr.  C.  Hart  Meniam  for  tlie  use  of  the  very  large  collection  made  under 
his  direction  for  the  United  States  Department  of  Agriculture  and  of  valuable  spec- 
imens of  Condyltira,  Parattcalops,  etc.,  from  his  private  collection ;  to  Dr.  J .  A.  Allen, 
for  the  use  of  the  collection  of  the  American  Museum  of  Natural  History,  Xew 
York;  and  to  Mr.  S.  X.  Rhoads,  for  opportunities  to  examine  various  interesting 
specimens  in  his  private  collection  and  in  the  Academy  of  Natural  Sciences,  Phila- 
delphia. To  these  naturalists,  and  to  the  authorities  of  the  institutions  mentioned,  I 
oifer  my  sincere  thanks,  remembering  their  forbearance  in  allowing  me  to  retain  the 
collections  for  a  very  considerable  period  of  time. 

1J.  A.  Alleo  :  The  Geographical  Distribution  of  North  American  Mammals.  Bull. 
Amer.  Mus.  Nat.  Hist.,  IV,  1892,  pp.  199-244. 

C.  H.  Merriam:  North  Amoricau  Fauna,  No.  3.  The  Geographical  Distribution  of 
Life  in  North  America.  Proc.  Hiol.  Soc.  Washington,  VII,  181*2,  pp.  l-ftl.  Laws  of 
Temperature  Control  of  the  Geographic  Distribution  of  Terrestrial  Animals  and 
Plants.    Nat.  Geog.  Mag.,  VI,  1894,  pp.  229-238,  pis.  12-14. 
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place,  while  Dr.  Allen  views  the  effects  of  moisture  as  of  a  higher 
importance,  in  some  cases  surpassing  those  of  temperature.    A  brief 
quotation  from  these  two  authors  will  reveal  their  respective  attitudes. 
In  thia  latest  paper  Dr.  Mcrriam  remarks: 

Humidity  and  other  secondary  rauses  determine  the  presence  or  absence  of  partic- 
ular species  in  particular  localities  within  their  appropriate  zones,  but  temperature 
predetermines  the  possibilities  of  distribution;  it  tixes  the  limits  beyond  which 
species  can  not  pass,  it  defines  broad  transcontinental  belts  within  which  certain 
forms  may  thrive  if  other  conditions  permit,  but  outside  of  which  they  can  not 
exist,  be  the  other  conditions  never  ho  favorable. 1 

Dr.  Allen  remarks: 

Of  strictly  climatic  influences,  temperature  is  by  far  the  most  important,  although 
moisture  plays  an  influential  part. 

Moisture  alone  may  determine  the  character  of  life  over  extensive  regions,  regard- 
less of  temperature,  which,  under  ordinary  conditions,  is  the  ascendant  controlling 
influence. 

The  terminology  employed  by  Dr  Allen  is  the  more  precise,  and  as 
he  pays  more  attention  to  moisture  in  his  faunal  map  than  does  Dr. 
jMerriam,  his  system  will  receive  the  larger  share  of  attention  in  the 
present  connection. 

It  will  be  impossible  to  describe  here  in  detail  the  regions  laid  down 
by  Dr.  Allen,  and  the  reader  is  referred  to  his  original  maps  and  to 
those  of  Dr.  Merriain. 

The  territory  of  the  United  States,  with  the  exception  of  the  princi- 
pal moan  tain  ranges  and  the  addition  of  the  Mexican  plateau,  is  prac- 
tically coextensive  with  the  faunal  area  called  by  Dr.  Allen  the  "  Warm 
temperate  subregion.''  This  territory  is  divided  by  a  north  and  south 
line,  running  a  little  east  of  the  one  hundredth  meridian,  into  two 
"provinces" — the  "humid"  of  the  east  and  the  "arid"  of  the  west. 
The  dividing  line  between  these  two  provinces  is  a  natural  one,  and  one 
of  n mull  importance  in  connection  with  the  group  of  animals  we  are 
now  studying.  As  Dr.  Allen  remarks  in  regard  to  his  two  provinces, 
"they  are  not  separated  by  isothermal  lines,  trending  in  an  east  and 
west  direction,  but  by  a  north  and  south  line,  determined  by  the  amount 
of  rainfall.  Thus,  in  the  present  instance,  temperature  as  a  climatic 
influence  governing  the  distribution  of  animals  and  plants  is  subordi- 
nated to  the  other  climatic  influence,  humidity,  which  varies  greatly  in 
these  two  contrasting  regions,  in  consequence  of  the  long  continued 
peculiar  physiographic  and  geographic  conditions  of  the  two  regions."3 

North  of  the  warm  temperate  region  extends  the  cold  temperate, 
stretching  away  northward  to  the  limit  of  trees  and  southward  along  trie 
principal  mountain  chains  of  the  Vnited  States;  also  including  the  larger 
part  of  Maine,  New  Hampshire,  and  Vermont,  together  with  northern 
Michigan,  Wisconsin,  -Minnesota,  and  Dakota. 

1  \ftt.  Geo!;.  MaS.,  vi,  p.  i':;s. 

-  hull.  Amer.  Miis.  Nat.  Hist.,  IV.  pp.  1W.  201). 

:iBull.  Anier.  Mus.  Nat.  Hist.,  1  V.  p.  'ML 
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The  most  northern  division  of  Dr.  Allen's  warm  temperate  subregion 
is  separated  under  the  name  of  the  Alleghauian  fauna.  This  includes 
the  greater  part  of  the  northern  tier  of  States  (east  of  the  one  hun- 
dredth meridian),  lower  Canada,  northeastern  Ohio,  the  greater  part  of 
Xew  York  and  Pennsylvania,  and  of  the  New  England  States  (except 
the  most  elevated  portions),  and  the  Alloghanies,  In  Dr.  Allen's  sys- 
tem, therefore,  this  region  is  a  part  of  the  larger  southern  one. 

Dr.  Merriam  looks  upon  this  area  as  a  neutral  zone,  connecting  the 
northern  and  southern,  but  possessing  no  individuality  of  its  own. 
lie  styles  it  the  "  transition  zone."  It  is  with  this  area  that  we  are 
most  concerned. 

Upon  examination  of  the  maps  which  follow  (pp.  L\S,  ~>">,  7-1.  89,  103), 
it  will  be  found  that  the  boundaries  of  the  areas  of  the  several  east- 
ern genera  coincide  in  some  part  with  those  of  the  faunal  areas  just 
mentioned. 

Thus,  the  area  of  Sntlops  is  almost  exactly  coextensive  with  and 
coincident  with  the  humid  province  of  the  warm  temperate  subregion 
as  marked  out  by  Dr.  Allen.  But  it  goes  a  little  farther  west  toward  the 
one  hundredth  meridian  and  a  little  farther  south  to  the  Hio  Grande 
(and  perhaps  a  short  distance  south  of  it).  Also,  there  is  no  certain  evi- 
dence that  Sealopx  reaches  North  Dakota  and  Manitoba.  Except  in 
these  details  the  genus  is  strictly  representative  of  the  humid  province. 

There  is,  however,  a  certain  peculiarity  of  the  distribution  of  the 
genus  that  requires  mention.  It  unquestionably  occurs  in  the  Alle- 
ghany Mountains — that  is,  in  the  southern  extension  of  the  cold  tem- 
perate or  boreal  area. 

In  this  particular,  at  least,  following  Dr.  Allen's  ideas,  its  distribu- 
tion is  not  controlled  by  temperature,  and  we  shall  need  to  ask  the 
question,  Why  does  not  this  mole  range  farther  north ! 

If  we  revert  here  to  Dr.  Merriam's  system,  we  escape  this  difficulty, 
because  the  Alleghanies  in  his  latest  map  are  represented  as  belonging 
entirely  to  the  "transition"  zone,  which  is  neutral  and  in  which  we 
may  expect  to  find  southern  as  well  as  northern  forms. 

The  range  of  the  genus  Condylura,  as  will  appear  from  examination 
of  the  map,  is  less  in  harmony  with  Allen's  faunal  areas.  Thus,  it 
extends  to  Hudson  Bay  on  the  north,  to  Indiana,  Ohio,  and  the  Alle- 
ghanies on  the  south,  and  also  leaves  the  mountains  and  extends  some- 
what over  the  lower  lands,  to  the  east  of  them. 

The  geniis,  therefore,  occupies  at  once  parts  of  both  the  cold  temper- 
ate and  warm  temperate  regions,  and,  so  far  as  one  genus  goes,  tends 
to  negative  the  distinctions  made  between  these  faunal  regions,  or  at 
least  to  indicate  that  the  "  Alleghanian  fauna"  is  not  part  of  the  warm 
temperate  subregion.  The  matter  assumes  a  more  satisfactory  aspect 
when  viewed  in  connection  with  Dr.  Merriam's  scheme.  In  the  termi- 
nology of  his  system,  Condylura  occupies  a  portion  of  the  boreal  region 
and  of  the  transition  zone,  and  a  number  of  isolated  fragments  or 
islands  of  the  latter  to  the  south  and  east  of  the  main  area.  Viewed 
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in  this  way,  the  distribution  of  the  genus  is  not  exceptional,  but  Ave 
shall  still  be  obliged  to  inquire  why  it  occupies  only  so  small  a  part  of 
the  cold  temperate  or  boreal  subregion. 

The  genus  Farascalops,  as  already  stated,  has  a  similar  distribution 
to  that  of  Conilylura,  but,  so  far  as  known,  extends  neither  so  far  north 
nor  so  far  west.  It  appears  to  remain  entirely  within  the  Alleghanian 
fauna  (or  transition  zone),  but  does  not  occupy  the  whole  of  the 
area. 

The  two  western  genera,  Scapanus  and  Xeiirotrichus,  are  found  exclu- 
sively in  the  Pacific  Coast  States,  with  the  addition,  as  far  as  known, 
of  only  a  small  area  immediately  northward,  and  in  the  case  of  one 
specimen,  the  San  Pedro  Martir  Mountains  in  Lower  California. 

In  the  Pacific  States  these  genera  are  confined  to  the  area  called 
cold  temperate  by  Dr.  Allen,  or  the  boreal  and  transition  areas  of  Dr. 
Merriam.  In  other  words,  they  inhabit  only  the  higher  and  better 
watered  regions  in  the  south,  spreading  out  more  and  descending  lower 
in  the  north.  So  far  as  known,  Xeiirotrichus  does  not  range  south  of 
San  Francisco  Bay,  and  hence  does  not  fill  out  the  whole  of  the  south- 
ern extension  of  the  cold  temperate,  as  does  Scajmiiu*. 

Having  discussed  in  general  terms  the  distribution  of  the  several  gen- 
era, and  pointed  out  the  peculiarities  of  their  distribution,  it  remains 
to  consider  the  causes  of  these  peculiarities.  In  other  words,  it  is  desir- 
able to  inquire  into  the  causes  which  limit  or  favor  the  distribution  of 
the  moles. 

It  is  generally  agreed,  as  we  have  seen,  that  temperature  is  the  most 
potent  agent  in  affecting  distribution,  and  that  next  to  it  stands 
humidity.  In  the  case  of  the  moles,  however,  it  would  appear  that 
humidity  is  at  least  as  effective  as  temperature.  This  is  evidenced  in 
the  case  of  Scalops,  which  occupies  the  Alleghanies,  but  stops  at  the 
plains.  The  case  of  Scapanus  is  probably  also  one  in  point,  though  the 
conditions  here  are  not  so  simple.  How,  we  may  inquire,  do  differ- 
ences in  humidity  affect  the  moles?  Probably  not  to  any  great  extent 
directly,  but  rather  in  connection  with  food  supply.  The  common  mole 
{Scalops),  at  least,  lives  almost  exclusively  on  earthworms  and  burrow- 
ing insects.  It  should  therefore  abound  and  flourish  most  where  these 
animals  are  most  abundant  and  most  easily  obtainable.  The  latter 
condition  is  equally  as  important  as  the  first,  for  while  the  worms  may 
be  abundant  they  may  not  bo  readily  obtainable,  as  for  example  in 
rocky  areas.  If  the  ground  is  hard,  the  mole  has  great  difficulty  in 
traversing  it,  and  he  may  not  be  able  to  sustain  himself  even  in  ground 
which  contains  more  or  less  of  worms  and  beetles.  In  regions  having 
a  dry  summer,  during  which  the  ground  is  parched  and  made  hard,  he 
may  subsist  only  with  much  difficulty.  It  is  probably  a  debatable 
question,  however,  whether  the  mole  can  not  dig  wherever  the  worm 
can  bore,  but  it  is  quite  certain  that  worms  could  continue!  to  exist  in 
small  colonies  where  the  difficulties  of  finding  them  would  tax  too 
greatly  the  powers  of  the  mole. 
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I  have  been  unable  as  yet  to  ascertain  anything  of  a  delinite  charac- 
ter in  regard  to  the  distribution  of  earth  worms  in  the  United  States, 
but  it  is  a  matter  of  common  experience  that  such  worms,  together 
with  soft  grubs,  etc.,  are  found  in  abundance  only  in  comparatively 
moist  and  light  ground.  Hence,  we  may  conclude  that  if  moles  are 
not  as  a  rule  found  in  arid  regions,  it  is  chiefly,  and  perhaps  solely, 
because  sufficient  food  is  unobtainable  in  such  places.  If  moles  are  not 
found  in  the  hot  Sacramento  V  alley,  as  appears  to  be  the  case,  and  in 
the  arid  portions  of  southern  California,  it  is  not  on  account  of  the  high 
temperature,  but  of  the  aridity,  which  causes  the  lack  of  an  abundant 
food  supply.1  The  western  limitation  of  Smliqis  and  the  southern  lim- 
itation of  Ncapunus,  as  well  as  the  peculiar  features  of  the  distribution 
of  the  latter  genus,  are  illustrations,  in  my  opinion,  of  this  proposition. 

As  regards  the  limitation  of  the  several  genera  toward  the  north, 
the  case  is  different.  The  western  genera  Nn<]>uniiK  and  Xeiirotricliux, 
so  far  as  known,  stop  at  the  Fraser  Uiver,  British  Columbia.  In  the 
east,  SmlojiK  stops  at  the  northern  boundary  of  the  warm  temperate 
subregion  (except  in  the  Alleghanies,  as  already  explained),  while 
Condylura  reaches  to  Hudson  Bay.  Parascalops,  as  far  as  known,  goes 
northward  only  to  Maine. 

In  the  case  of  Parascalops,  it  is  perhaps  useless  to  attempt  any 
explanation,  as  the  amount  of  material  at  command  has  been  small, 
and  the  apparently  limited  range  may  be  much  extended  by  subse- 
quent researches.  At  all  events,  as  the  genus  Comlt/lura  reaches  much 
farther  north,  it  will  not  be  allowable  to  hold  that  Parascalopx  is  limited 
northward  by  lack  of  food  supply,  and  there  is  certainly  no  lack  of 
humidity.2 

In  the  case  of  the  western  genera,  likewise,  there  are  no  known  pecul- 
iarities of  food  supply  or  humidity  at  the  northern  limit,  as  for  example 
at  the  Fraser  River,  which  can  be  evoked  to  explain  the  termination 
of  the  range  at  this  point. 

In  explanation  of  the  northern  limitation  of  the  several  genera,  there- 
fore, we  probably  can  not  do  better  than  to  make  use  of  Merriam's 
theory,  which  is  that  "the  northward  distribution  of  animals  and  plants 
is  determined  by  the  total  quantity  of  heat,  the  sum  total  of  effective 
temperatures."3  This  implies  that  the  several  species  of  moles  can  not 
reproduce  their  kind  at  more  northerly  points  for  want  of  a  sufficient 
amount  of  heat  during  the  year.  This  theory  docs  not.  of  course, 
explain  why  different  species  require  a  varying  total  of  heat,  some  more 
and  some  less.  Furthermore,  it  does  not  take  into  consideration  the 
direct  effect  of  cold  on  animals,  nor  the  effects  of  accumulated  snow, 

'Eiseii  lias  described  earthworms  from  Fresno,  but  whether  from  garden  spots  or 
the  open  fields  I  do  not  know. 

-I  have  taken  an  earthworm  out  of  the  stomach  of  a  star-nosed  mole  from  Moose 
Factory,  Hudson  Bay  territory,  so  that  there  can  be  no  question  that  these  worms 
occur  there. 

3Nat.  Geog.  Mag.,  VI,  p.  _':i(>. 


NO.  1101. 


rsocEKBixus  of  the  x.tTiox.iL  vrsicru. 


13 


nor  the  ability  or  inability  of  different  mammals  to  hibernate.  Never- 
theless, Dr.  Merriamhas  shown  that  a  relation  exists  between  faunal 
areas  which  have  been  recognized  for  a  long  time,  and  the  total  amount 
of  heat  in  those  areas,  and  his  theory  is  therefore  deserving  of  serious 
consideration. 

A  feature  in  the  distribution  of  the  northern  genera  which  merits 
attention  is  their  failure  to  cover  the  entire  areas  which  on  theoretical 
grounds  are  suitable  for  them.  Why  does  not  Cuiidylura  occupy  British 
America  generally,  the  northern  Rocky  Mountains,  etc.?  Why  does 
Parusctilops  stop  in  eastern  Ohio  instead  of  accompanying  Conilylura 
westward  to  Minnesota?  AVhy  does  not  XeYtrutricliux  occupy  the 
mountain  ranges  of  southern  California  with  HcitjMHua,  and  why  do  not 
these  two  genera  spread  out  eastward  over  the  northern  Kooky 
Mountains  1  I  appreciate  the  fact  that  subsequent  researches  may  show 
that  these  genera  really  do  have  a  more  extensive  range  than  is  now 
indicated,  but  in  the  present  state  of  knowledge  these  peculiarities  of 
distribution  remain  unexplained.  It  is  improbable  that  in  all  cases  the 
range,  will  be  hereafter  shown  to  be  greatly  extended. 

As  regards  Scalops,  there  is  no  temperature  barrier  to  prevent  its 
extension  across  the  Plains,  and  even  to  the  Pacific  (.'oast.  That  it 
falls  short  is  evidently  due,  as  already  insisted  upon,  to  the  condition 
of  the  environment  as  regards  humidity. 

DENTITION. 

The  formulie  for  the  dentition  of  the  American  genera  of  moles  are 
given  by  Dobson  as  follows : 

Condylura,  i,      c,  t;  pin,  \)  m,  ;j. 
Scapanus,  i,  ^;  <■,  j  ;  pm,      in,  J. 
Scalops,  i,  J;  e,  il;  pui.  iti  mj  a- 
Neiiroti'ichitx,  i,  %;  e,  j;  pm,       m,  §. 

In  the  large  series  of  skulls  to  which  I  have  had  access,  are  several 
of  each  genus  sufficiently  young  to  show  the  milk  dentition  and  the 
sutures  between  the  various  bones.  .V  study  of  these  specimens  leads 
to  some  rather  interesting  results.  1  find  that  formula;  based  on  the 
position  of  the  suture  between  the  premaxilla  and  the  maxilla  deviate 
in  some  instances  from  those  given  above.  If  the  position  of  the  suture 
must  be  rigidly  considered  in  identifying  the  canine,  some  formula!  now 
in  current  use  must  be  abandoned.  A  similar  dilemma  seems  to  have 
been  met  with  in  connection  with  the  European  genus  Talpti,  for  Pro- 
fessor Flower  remarks,  in  Mammals  Living  and  Extinct  (p.  23) : 

It  happens  conveniently  for  our  purpose  that  in  the  great  majority  of  cases  the 
segmentation  of  the  (maxiilary)  hone  coincides  with  the  interspace  between  the 
third  and  fourth  tooth  of  the  series;  still  when  it  does  not  happen  to  do  so,  as  in 
the  case  of  the  mole,  wc  must  not  give  too  much  weight  to  this  fact,  if  it  contra- 
venes other  reasons  for  determining  the  homologies  of  the  teeth. 

Now,  it  so  happens  that  in  ticajianm  and  I'lirtitmlopa  the  position 
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of  the  suture  is  such  that  if  used  exclusively  in  determining  the  homol- 
ogy of  the  teeth,  as  already  stated,  very  different  formulas  from 
those  ordinarily  accepted  are  obtained.  Accepting  Professor  Flower's 
dictum,  what  reason  is  there  for  ignoring  the  position  of  the  suture  ? 
The  reason  is  this:  It  is  a  well-known  fact  that  in  most  placental  mam- 
mals the  first  premolar  is  without  a  milk  predecessor.  If,  therefore, 
we  find  a  tooth  close  to  the  intermaxillary  suture,  which  is  without  a 
predecessor,  we  may  conclude  that  this  tooth  is  the  first  premolar. 
We  may  expect  to  find  also  a  corresponding  tooth  in  the  lower  jaw. 

In  examining  carefully  the  young  skulls  already  mentioned,  I  find 
this  first  premolar  in  many  eases  without  difficulty  and  with  certainty, 
and  I  will  now  proceed  to  give  conjointly  the  formula;  obtained  by 
employing  the  two  methods  of  determination. 

For  Hmpuiius  we  have  the  following: 

Formula  by  premolar :  i,  $;  c,  \ ;  pm,  } ;  m,  §. 
Formula  by  suture:  i,  %;  c,  |;  pm,      m,  f . 

In  this  genus,  as  will  be  observed,  the  intermaxillary  suture  comes 
between  the  second  and  third  anterior  teeth,  and  if  employed  in  iden- 
tifying the  teeth,  gives  the  genus  but  two  incisors  on  each  side.  The 
formula  based  on  the  first  premolar  is  more  in  harmony  with  general 
considerations.' 

The  genus  Parascalops  gives  exactly  the  same  results  as  Scaimnus, 
though  the  material  in  this  case  is  hardly  as  satisfactory. 
The  genus  Scalops  gives  the  following  results: 

Formula  by  premolar:  i,  f;  e,  |;  pm,  |;  m,  §. 
Formula  by  suture:  i,  3;      };  pm,      m,  f . 

In  this  genus  there  is  no  difference  in  the  formula  whether  based  on 
the  position  of  the  suture  or  on  the  premolar.  A  more  important  mat- 
ter here  is  the  question  of  the  presence  of  a  third  lower  incisor  and 
lower  canine.  The  formula  as  given  by  Mivart,  Dobson,  and  others  is 
i,  | ;  c,  But  I  find  that  in  young  skulls  there  are  two  small  teeth 
behind  the  second  lower  incisor,  and  what  is  considered  to  be  the  first 
premolar.  While  these  are  like  milk  teeth  in  their  simple  form,  their 
position  would  appear  to  indicate  that  they  do  not  belong  to  the  milk 
dentition,  but  to  the  permanent  dentition.  From  the  reduction  of  the 
jaw  they  have  become  minute,  and  disappear  before  full  growth  is 
attained.  In  the  discussion  of  individual  variation  in  the  genus  Seal- 
ops  (p.  .'17)  I  shall  show  that  youngish  skulls  of  this  genus  often  present 
at  least  a  rudiment  of  the  posterior  of  these  two  minute  teeth  and 
occasionally  a  well  developed  tooth.  It  appears  probable,  therefore, 
that  in  the  lower  jaw  a  reduction  of  the  third  and  fourth  teeth  has 
taken  place,  similar  to  that  which  has  affected  the.  second  and  third 
teeth  of  the  upper  jaw,  but  the  process  lias  been  carried  further.  It 

1  Scapanus  anthoin/i  is  here  left  out  of  consideration,  as  it  is  based  on  a  single  adult 
specimen. 
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may  be  remarked  that  the  minute  teeth  of  the  upper  jaw  have  milk 
predecessors. 

In  view  of  what  has  just  been  stated,  the  formula,  i,  f;  c,  |,  ought  to 
be  used  in  comparative  tables  for  the  permanent  dentition,  but,  of 
course,  with  the  explanation  that  the  formula  i,  1,  c,  £  represents  the 
functional  dentition,  so  far  as  incisors  and  canines  are  concerned. 

In  the  case  of  the  genus  Condylura  the  material  at  command  is  insuf- 
ficient. None  of  the  young  skulls  have  more  than  a  small  part  of  the 
milk  dentition,  and  they  are  also  broken  in  such  a  manner  as  to  defeat 
critical  examination.  In  skull  Ho.  -'094,  Bangs'  collection,  the  fourth 
upper  tooth  stands  in  the  suture  and  may  be  recorded  as  a  canine. 
The  formula,  according  to  the  suture,  therefore,  would  be  i,  J;  c,  J-; 
pm,  \ ;  m,  f,  which  must  be  accepted  at  least  until  the  full  milk  denti- 
tion can  be  examined. 

In  the  genus  Xciirntriehus  there  is  no  tooth  in  the  series  anterior  to 
the  molars  which  has  not  a  milk  predecessor.  There  are  three  teeth  in 
each  side  of  the  premaxillary  bone,  and  in  the  suture  appears  a  large 
fourth  tooth,  which  must  be  reckoned  as  a  canine.  The  milk  prede- 
cessor of  this  tooth  stands  behind  it  quite  independently,  the  large 
tooth  pointing  backward  and  the  small  one  forward.  The  two  teeth 
which  come  next  have  milk  predecessors  implanted  over  them.  Thus 
it  appears  that  there  is  no  premolar  without  a  predecessor.  It  is  only 
natural  to  suppose  that  the  first  premolar  is  absent  and  that  those 
which  are  present  are  the  second  and  third.  Allowing  this  to  be  the 
case,  we  have,  deciding  by  the  suture,  the  following  formula:  i,  f ;  c,  {; 
pm,  | ;  m,  f . 

This  is  the  same  as  the  formula  adopted  by  Dobsou. 

To  summarize,  the  formulae  of  the  different  genera  are  as  follows: 

Scalops,  i,       c,  |l;  pm,  \  ;  m, 
Scapannsf  i,  ^ ;  c.  [  ;  pm,  J;  m, 
Parascalops,  i,  ij  J  c,  |;  pm,  f ;  m,  § . 
Condylura,  i,  § ;  c,  {;  pm,  J;  m, 
Xeurotrichtis,  i,  3 ;  o,  \ ;  pm,  § ;  m,  $ . 

COLOR  OF  MOI.KS. 

The  color  variations  of  moles  are  of  much  interest,  as  the  style  of 
coloration  is  of  the  simplest  character,  and  the  complexity  caused  by 
the  appearance  or- disappearance  of  spols.  lines,  etc.,  is  absent.  The 
various  species  belonging  to  the  several  genera  do  not  exhibit  the  same 
degree  of  variation,  I'nr<i«c<ilo/i.<t,  Condyhira,  and  Xeiirotrichus  exhibit- 
ing but  little,  Scapantm  a  moderate  amount,  and  Sculopn  more. 

The  variations  of  Sculnpx  are  geographical,  the  main  departure  from 
the  mean  of  coloration  being  in  the  Xorthwest  and  Southwest.  In  the 
Mississippi  Valley  generally,  but  particularly  in  southern  Minnesota 
and  Wisconsin,  there  is  a  tendency  to  increase  in  pallor,  producing  a 

'Persistent  canims  ami  incisors— i,  f ;  c,  ^. 
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general  silveriness  of  coloration.  In  southwestern  Texas  the  color 
assumes  more  or  less  of  a  buff  tint,  sometimes  quite  pale  and  clear  and 
very  striking. 

This  alteration,  so  far  us  L  am  able  to  judge,  has  nothing  directly  to 
do  with  the  color  of  the  soil.  The  change  in  Illinois  and  the  surround- 
ing parts  of  the  Mississippi  Valley  should  be  toward  black,  if  the  object 
were  to  reach  a  coloration  in  harmony  with  that  of  the  soil,  whereas 
whatever  change  is  perceptible  is  in  the  opposite  direction.  The  altera- 
tion in  the  Northwest  and  Southwest  likewise  is  apparently  due  to  the 
comparative  aridity  of  the  regions,  the  color  of  the  Texan  form  being 
different  from  that  of  the  Northwest,  because  the  parent  form  is  some- 
what different  in  color  in  the  two  cases. 

On  the  west  coast,  as  on  the  east,  the  change  of  color  is  chiefly  one 
of  intensity,  and  runs  parallel  with  the  increase  or  decrease  of  humidity, 
as  is  the  case  with  so  many  of  our  mammals.  The  changes  here  in 
Scapniiit*,  taken  as  a  whole,  are  much  more  striking  than  those  in  Sca- 
lopx  of  the  Bast.  In  the  region  of  great  precipitation,  in  western  Wash- 
ington and  <  >regon,  the  moles  are  nearly  black.  In  northern  California 
the  color  is  lighter  and  browner,  and  in  southern  California  tends  to 
silvery  tints.  Here  again,  as  far  as  my  observations  go,  the  color  of 
the  soil  has  little  to  do  directly  with  that  of  the  moles.  A  soil  is,  of 
course,  darker  when  wet  than  when  dry,  but  the  soil  about  Puget 
Sound  is  not  especially  dark,  and  certainly  does  not  correspond  with 
the  dusky  appearance  of  the  moles. 

Possibly  we  should  not  expect  to  find  any  correspondence,  for  while 
the  mole  is  in  its  burrow  its  color  or  that  of  the  soil  can  be  of  little 
consequence. 

We  appear  to  have  in  the  varying  intensity  of  color  in  moles  a  purely 
physiological  phenomenon  connected  with  humidity  and  light.  Exactly 
how  humidity  affects  color  is  not  evident,  though  there  can  be  little 
doubt  of  the  tact.  So  far  as  I  have  observed,  recent  writers,  as  for 
example  Beddard  or  Poulton,  do  not  offer  any  explanation  of  this  phe- 
nomenon, though  aware  of  its  occurrence. 

It  has  to  be  remembered  in  this  connection  that  Xeiirotrii-ltns,  which 
is  found  with  Si'Hpftinix  and  Paraxcalops,  and  Conihjhint,  which  are 
found  with  Nralopn,  do  not  change  in  color  in  any  marked  degree. 

VARIATION  IN  SIZE. 

It  is  noticeable  that  in  the  genera  having  the  smallest  range  and  the 
least  variation  in  color,  the  variation  in  size  is  also  at  a  minimum.  In 
Condylura,  Parascalops,  and  Neiirotriehitu  there  is  little  variation,  while 
in  Sonlops  and  Snap/nuts  it  is  marked.  In  the  case  of  the  last  two  genera, 
the  smallest  representatives  scarcely  exceed  one-half  the  length  of  the 
largest. 

So  far  as  the  causes  of  this  variation  are  apparent,  they  have  to  do 
with  the  food  supply.  In  the  case  of  Scalops,  the  variation  is  exceed- 
ingly gradual  on  the  Atlantic  Coast,  the  size  decreasing  from  north  to 
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south,  as  is  the  case  witli  so  many  other  North  American  mammals. 
West  of  the  Alleghnuies,  however,  Scalops  maintains  large  .size  over  a 
wide  area,  without  regard  to  latitude.  On  the  west  coast,  Scapanus 
californicus  decreases  gradually  in  size  from  north  to  south,  as  does 
Scalops  on  the  east  coast. 

In  cases  where  the  conditions  are  simple,  size  may  be  supposed  to 
depend  upon  the  amount  of  energy  expended  in  obtaining  a  given 
amount  of  food.1  This  relation  would  at  lirst  affect  the  individual,  and 
finally  the  race. 

A  light,  moist,  fertile  soil  would  contain  the  greatest  number  of  earth- 
worms and  beetles  and  be  most  easily  worked ;  hence  the  moles  would 
be  large. 

Where  the  soil  was  dry  and  hard,  worms  and  insects  would  be  fewer 
and  the  exertion  of  finding  them  great;  here  we  should  expect  to  find 
small  moles.2 

As  we  have  shown  above,  these  anticipations  are  fulfilled  in  the  dif- 
ferent parts  of  the  range  of  Scalops  and  Scapanus. 

One  feature  of  the  moles  as  regards  size  remains  to  be  mentioned. 
The  largest  moles  are  found  at  the  northern  boundary  of  the  range  in 
the  case  of  Scalops  and  Scapanus.  There  is  no  gradual  diminution  as 
the  limit  is  reached.3 

It  is  not  entirely  clear  what  is  the  cause  of  this  phenomenon.  We 
might  suppose,  in  accordance  with  the  terms  of  Dr.  Merriam's  theory, 
that  although  food  was  most  plentiful  near  the  northern  limit,  and  hence 
size  large,  a  point  was  suddenly  reached  where  the  total  amount  of  heat 
was  insufficient  for  reproduction,  and  the  moles,  though  abundantly 
nourished,  ceased  to  propagate.  This  at  first  would  seem  to  be  a  satis- 
factory explanation;  but  that  it  does  not  really  explain  the  matter  will 
appear  from  a  consideration  of  the  effect  of  cold  on  plants.  The  wil- 
lows, which  are  goodly  trees  in  the  temperate  zone,  grow  smaller  and 
smaller  northward,  till  in  the  Arctic  they  are  dwarfed  to  such  an  extent 
that  they  will  rise  only  a  few  inches  above  the  ground,  or  even  trail 
along  it  like  a  vine;  yet  they  (lower  profusely  and  their  catkins  are  of 
a  very  large  .size.  We  might  expect  to  find  something  analogous  in 
connuection  with  the  moles,  but,  as  we  have  seen,  quite  the  reverse 
occurs.    They  cease  when  their  size  is  at  a  maximum. 

"'The  available  supply  of  assimilable  matter  being  the  same,  and  other  conditions 
not  dissimilar,  the  degree  of  growth  varies  according  to  the  surplus  of  nutrition  over 
expenditure — a  generalization  which  is  illustrated  in  some  of  the  broader  contrasts 
between  different  divisions  of  organisms,  and  is  a  direct  corollary  from  the  resistance 
of  force."    Spencer,  Principles  of  Biology,  I,  1881,  p.  131. 

>In  this  connection  it  may  be  interesting  to  note  the  fact  that  in  the  hard  clay 
soil  of  the  District  of  Columbia  I  iind  that  the  earthworms  are  collected  in  summer 
in  colonies  under  stones  or  cow  duug,  leaving  large  areas  unoccupied,  through  which 
a  mole  might  tunnel  in  vain,  expending  a  large  amount  of  energy,  with  no  return. 

3Leaving  out  of  consideration  the  small  Scapanus  orarins  which  lives  with  the  large 
Scapanus  townsendi  at  the  northern  part  of  its  range,  but  does  not  appear  to  intergrade 
with  it. 

Proc.  N.  M.  vol.  xix  2 
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Some  considerations  of  a  different  character  may  throw  light  on  the 
problem  as  far  as  concerns  ticalopx.  It  will  be  noticed  ux>on  examina- 
tion of  forestry  maps  of  North  America 1  that  the  coniferous  forest  ter- 
minates on  the  south  at  the  exact  point  where  the  moles  reach  their 
northern  limit.  It  would  appear  as  if  these  forests  prevented  the 
further  northward  distribution  of  Scalops.  This  is  not  at  all  improb- 
able, though  it  is  likely  that  their  effect  is  indirect  rather  than  direct. 
Adopting  this  view,  we  may  look  upon  Natlops  as  a  northern  genus 
whose  proper  northern  extension  has  been  reduced  by  the  growth  of 
coniferous  forests.3  As  the  whole  family  Tulpidw  is  of  northern  origin 
so  far  as  known,  this  view  is  perhaps  not  without  force. 

Family  TALPIM). 

Diagnosis. — Small  insectivora.  Humerus  articulating  with  both 
scapula  and  clavicle.  Clavicles  reduced  in  length.  An  elongated 
manubrium  sterni.  Acetabula  closely  approximated.  Byes  minute. 
No  ear-conch  (except  in  Uropsilus).  Molars  three  on  each  side  of  either 
jaw;  incisors  notexceeding  four;  premolars  not  exceeding  four.  Molars 
broad,  with  W-shaped  external  cusps,  and  an  internal  basal  ledge. 

Zygomatic  arches  complete.  Tympanic  bullae  more  or  less  complete. 
Lumbar  vertebra  with  hypapophysial  ossicles.   No  symphysis  pubis. 

The  first  paragraph  of  this  diagnosis  contains  all  the  characters  by 
which  this  family  can  be  clearly  separated  from  the  other  families  of 
the  order.  The  typical  moles,  such  as  Titlpn,  Scalops,  etc.,  are,  of 
course,  readily  separable,  from  the  representatives  of  other  families, 
but  many  of  the  distinctions  break  down  in  such  forms  as  Xeiirotrickus, 
Uropsilus,  etc. 

Thus,  the  radial  sesamoid,  characteristic  of  the  manus  of  the  typical 
moles,  is  absent  in  Urotrichus,  Uropsilus,  etc.  An  ear-conch,  which  is 
absent  in  the  typical  moles,  is  present  in  Uropsilus. 

Many  characters  which  are  sufficiently  diagnostic  in  combination 
are,  nevertheless,  shared  by  the  representatives  of  other  families. 
Thus,  the  peculiar  hypapophysial  ossicles  of  the  lumbar  vertebrae  occur 
also  in  the  Urinaceida1.''  Complete  zygomatic  arches  occur  in  Chryso- 
chloriilw  and  Erinaeeida'  as  well  as  in  the  moles.  The  Ghrysochlnrida- 
and  Potamogalida;  like  the  moles,  are  without  true  symphysis  pubis. 

The  moles  are  on  the  whole  more  nearly  related  to  the  shrews  than 
to  any  other  insectivores,  and  the  more  aberrant  forms,  like  Urotrichus 
and  Uropsilus,  bear  a  strong  external  resemblance  to  the  shrews.  .  Still 
there  are  no  moles  without  zygomatic  arches  and  none  with  the  long- 

'Sor  Forestry  Report,  Tenth  Census,  by  Sargent. 

-  It  is  a  singular  fact  that  where  the  coniferous  trees  are  cut  down,  as,  for  example, 
in  Alaska,  they  are  replaced  by  deciduous  trees.  When  the  woodman's  ax  has  passed 
over  tho  Alaskan  forests,  therefore,  we  may  expect  to  find  that  territory  covered  by 
deciduous  trefs. 

;!\Vhat  is  more  remarkable  these  ossicles  occur  also  in  Perameles,  a  marsupial  mam- 
mal. 
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crowned  incisors  of  the  shrews.  In  this  latter  character  Oondylura 
shows,  perhaps,  the  nearest  approach  to  the  shrews,  but  it  is  neverthe- 
less a  true  mole. 

Genus  SCALOPS  Cuvier,  Illiger. 

Scalops,  Cuvier,  Lemons  d'Anat.  Oomp.,  I,  1800  (Tableau  Gen.  Classif.  Anim.). 

(No  description  or  type. ) 
"■Scalops,  Cuvier,"  Illiger,  Prodronius  Syst.  Mamm.  et  Avium.,  1811,  p.  126. 

Type :  Sorex  aqtiaticus,  Linna'us. 
Talpasorex,  Lesson,  M;inuel  de  Mammalogie,  1827,  p.  124.    Based  on  Harlan's 

Scalops  pcnnsyh-anica.    (Not  Talpasorex,  Schixz.) 

Skull  with  marked  interorbital  constriction.  Palate  extending  back 
behind  the  last  molars.  Tympanic  bulla'  complete.  Pelvis  with  two 
bony  bridges  connecting  the  sacral  vertebra'  with  the  ischium.  Func- 
tional dentition:  i,  I;  c,  J;  pm,  |;  m,  J.  First  upper  incisor  very  large; 
second  and  third  minute.  Molars  with  a  narrow,  simple  anterior  inter- 
nal basal  ledge.  Nostrils  simple,  superior.  Fore  and  hind  toes  webbed. 
Manus  with  an  os  falcifnrme. 

This  genus  was  the  first  of  the  American  forms  to  be  separated  from 
the  comprehensive  Old  World  genus  Tulpa.  Though  given  a  name  in 
1800  by  Cuvier,  it  was  not  really  characterized  until  1S11,  when  Illiger 
gave  a  diagnosis  and  specified  a  type.  It  has  been  generally  considered 
as  not  nearly  allied  to  the  Pacific  Coast  genus  Scapanus,  on  account  of 
the  differences  in  dentition.  I  have  found,  however,  that  these  differ- 
ences are  not  so  great  as  has  been  supposed,  while  on  the  other  hand 
the  skeleton  and  skull  present  very  great  similarities  in  contrast  with 
the  genus  Parascalops. 

The  genus  is  distinguishable  by  external  characters,  of  which  the 
principal  are  the  webbed  condition  of  the  forefeet  and  the  superior 
position  of  the  nostrils. 

SCALOPS  AQUATICUS  (LinniEus). 

EASTERN  MOLE. 

Sores  aqualicns,  LiNN.Hus,  Syst.  Nat.,  10th  ed.,  1758,  p.  53. 
Talpa  enropeca  fiavescens,  Erxlehkn,  Sysfc.  Reg.  Anim.,  1777,  p.  118. 
Talpa  eitropwa,  flara,  Omelin,  Linn.  Syst.  Nat.,  1788,  p.  110. 
Talpa  fiava,  Kekr,  Anim.  King.,  1702,  p.  201. 

Talpa fmca,  Kerr,  Anim.  King.,  1702,  p.  202;  Shaw,  (;on'l  Zool.,  I,  1800,  p.  524. 
Scalops  canadensis,  Desmaricst,  Mammalogie,  1  part.,  1820,  p.  155. — Harlan, 

Fauna  Amer.,  1S25,  p.  32. 
Scalops  pennst/lranica,  Harlan,  Fauna  Amer.,  1825,  p.  33. 

Scalops  aquaticus,  F.  Cuvier,  Dents  des  Mamm.,  1825,  p.  251,  No.  22. — Fischer, 

Synop.  Mamm.,  1829,  p.  240. 
Talpa  (Scalops)  Yirijhiiana,  De  Blainville,  Osteographie,  Atlas,  I,  1839-1864, 

table  des  planches,  p.  4;  Insectivores,  pi.  V  (skull),  pi.  IX  (teeth). 
Talpa  pennanlii,  Le  Conte,  Proc.  Acad.  Xat.  Sci.  Phila.,  VI,  1853,  p.  327. 
Talpa  aquatica,  Le  Conte,  Proc.  Acad.  Xat.  Sci.  Phila.,  VI,  1853,  p.  327. 
Talpa  cupreata,  Rafixesque,  Precis  des  decouv.  et  travaux  somiologiques, 

Palerme,  1814,  p.  14. 
"Purple  species,"  Harris,  New  England  Farmer.    [Fide  Lb  Conte.] 
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Diagnosis  of  species. — Snout  simple,  depressed;  naked  above  as  far 
back  as  the  line  of  tlie  anterior  incisors.  Nostrils  simple,  superior, 
witli  two  minute  papilliform  processes  within.  Eye  and  auditory  orifice 
minute  and  concealed  in  the  fur.  Palm  as  long  as  the  sole,  but  two 
and  one-half  times  as  broad.  Tail  short,  slender,  and  terete;  the  prox- 
imal third  clothed  with  long  hair  like  that  of  the  body,  and  the  remain- 
der with  sparse,  short  hairs.  Color  brownish  gray,  varying  to  silvery 
gray  and  to  creamy  buff.    Hairs  of  feet  and  tail  white. 

KEY  TO  SUBSPECIES  OF  8CALOPS  AQUATICUS. 


a.  Size  medium  (average  total  length  162  mm.).    Color  shining  gray-brown. 

typiCHB,  p.  20. 

6.  Size  very  small  (average  total  length        mm.).    Hind  foot  long.    Tail  short. 
Color  as  in  a.    Skull  and  teeth  delicate;  coronoid  process  slender,  uncinate. 

australis,  p.  21. 

c.  Size  very  large  (average  total  length  190  mm.).    Tail  and  hind  feet  long.  Color 

inclining  to  silvery.  Skull  massive ;  molars  large  and  quadrate ;  coronoid  process 
triangular  .'   madtrinits,  p.  20. 

d.  Size  very  small,  as  in  attstralis  (average  total  length  139  mm.).    Wrists  and  base 

of  snout  in  males  bright  rusty  orange.  SUull  and  teeth  massive,  frontal  sinuses 
enlarged ;  corouoid  process  stout   texanue,  p.  21. 

DIAGNOSES  OF  SI  llSI'Kt  lKS. 

SCALOPS  AQUATICUS  TYPICUS. 

EASTERN  MOI.E. 

Diagnosis. — Average  total  length,  162  mm. ;  tail  one-sixth  of  the  same, 
and  hind  foot  one-eighth ;  dentition  moderate;  coronoid  process  of  man- 
dible heavy,  scarcely  uncinate,  with  a  more  or  less  distinct  mammi- 
form tubercle  on  the  posterior  margin;  color  nearly  uniform  shining 
grayish  hair-brown;  grayer  and  more  silvery  below;  all  the  fur  of  the 
body  plumbeous  at  the  base;  hairs  of  the  feet  and  tail  white. 

SCALOPS  AQUATICUS  MACHRINUS  (Raflnesque). 

PKAIRIE  MOLE. 

Talpa  maclirina,  RafineS'JI'i:,  Atlantic  Journal.  1X32,  p.  61. 
Talpa  sericea,  Kafinksiji'e,  Atlantic  Journal,  ls;;2.  p.  61  (Young). 
Sculops  argtmiatue,  Audubon  &  Bachiuan,  Journ.  Acad.  Nat.  Sci.  Phila.,  VIII, 
1842,  p.  292. 

ScaJops  aquaticus  artjeniaUtt,  Cour.s,  Iinll.  U.  S.  Geol.  and  Geog.  Survey  Terr.,  Ill, 
No.  3,  1877,  p.  633. 

?  Talpa  I'ttnuantn,  Le  Conte,  Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  1853,  p.  327. 

Diagnosis. — Size  the  maximum  for  the  species.  Total  length,  aver- 
age, 188.7  mm.;  skull,  average,  37.1  mm.  Tail  and  hind  foot  propor- 
tionally longer  than  in  the  typical  form.  Teeth  large.  Coronoid  proc- 
ess of  mandible  triangular,  large,  with  usually  a  straight  posterior  mar- 
gin.   Color  as  in  the  typical  form,  or  a  little  paler. 

Average  dimensions  from  fresh  specimens  ((>  from  Illinois):  Length 
of  head  and  body,  Id  1.9  mm. ;  tail  vertebra:,  33.8  mm.    Average  dimen- 
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sion  from  alcoholic  specimens:  Total  length,  131.3  mm.;  head,  40.2  mm.; 
tail  vertebra?,  31.2  mm.;  hind  foot  (without  claw),  lit.S  mm.  Average 
dimensions  of  skull  (13  from  Illinois,  Missouri,  and  Kansas):  Total 
length,  30.8  mm. ;  greatest  breadth,  19.6  mm. ;  palate  length  from  inside 
of  incisors,  10.5  mm. 

Type-locality. — Near  Lexington,  Kentucky. 

Distribution. — Mississippi  Valley,  from  Tennessee  and  Missouri  north- 
ward to  Wisconsin  and  Minnesota,  and  westward  to  eastern  Kansas 
and  Nebraska  and  southwestern  South  Dakota.    Manitoba  ( t ). 

SCALOPS  AQUATICUS  AUSTRALIS,  Chapman. 
FLORIDA  MOLE. 

Scalops  aquaiims  australis,  Chapman,  Bull.  Araer.  Mus.  Nat.  Hist.,  V,  1893,  339. 
?  Scalops  parvus,  Hhoads,  Proc.  Acad.  Nat.  Sci.  Phila.,  1894,  p.  157. 
f  Talpa  cupreata,  Rafinesque,  Precis  des  de"couvertes  et  trav.  Soiniologiqnes, 
1814,  p.  14. 

Diagnosis. — Size  much  smaller  than  in  the  typical  form  (average 
total  length  142  mm.)  and  hind  foot  proportionately  long;  skull  small; 
teeth  delicate;  coronoid  process  slender,  uncinate,  without  a  secondary 
process  on  the  posterior  margin;  color  brownish  silvery  gray,  as  in  the 
typical  form,  but  often  with  rusty  spots  on  the  sides  of  the  nose  and 
about  the  chin  and  wrists. 

Average  dimensions. — (!)  fresh  specimens,  males,  from  Oak  Lodge, 
opp.  Micro,  Florida;  Bangs' Coll.) :  Total  length,  137  mm.;  tail,  20.0 
mm.;  hind  foot,  17.1  mm.  Alcoholic  specimens:  Total  length,  123  mm.; 
head,  40.1  mm.;  tail  vertebra1.,  23.4  mm.;  hind  foot  (without  claw), 
lo.l  mm. 

A  rerar/r  dimensions  of  adult  skulls  (!►  males  from  Oak  Lodge,  Flor- 
ida):  Total  length,  30.8  mm.;  greatest  breadth,  10.2  mm.;  length  of 
palate  from  inside  of  incisors,  13.1  mm. 

Type-locality. — Gainesville,  Florida. 

Distribution. — Eastern  Florida,  south  to  Lake  Worth  and  Orange 
Hammock  (I)e  Soto  County).    Western  Florida,  Tarpon  Springs. 

SCALOPS  AQUATICUS  TEXANUS  (J.  A.  Allen). 

TEXAS  MOLE. 

Scalops  argentatits  tesantis,  J.  A.  Allen,  Hull.  Amer.  Mus.  Nat.  Hist..  III.  1891, 
p.  221. 

Scalops  texanus,  J.  A.  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  V,  1893,  p.  200. 

Diagnosis. — Size  small,  as  in  subspecies  oustralis  (average  total 
length  of  males  141  mm.).  General  coloration  as  in  the  typical  form, 
but  strongly  suffused  on  the  forehead,  chin,  breast,  and  wrists  with 
rusty  orange  brown. 

Skull  small,  massive.  Frontal  sinuses  enlarged.  Mandible  deep; 
coronoid  process  broad,  with  a  straight  posterior  margin.  Molar  teeth 
large.   First  upper  premolar  small. 
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Average  dimensions  of  fresh  specimens  (from  J.  A.  Allen):  Male, 
total  length,  141  mm. ;  tail,  25  mm. ;  hind  foot,  1  7.8  mm.  Female,  total 
length,  1-17  mm.:  tail,  23  mm.;  hind  foot,  Hi. 5  nun. 

Average  dimensions  of  skull  (10):  Total  length,  30.9  mm.;  greatest 
breadth,  10.7  mm.;  length  of  superior  tooth  row,  13.9  mm. 

Type-locality. — Given  by  Dr.  J.  A.  Allen  as  Presidio  County,  Texas, 
but  believed  to  be  Aransas  County. 

Distribution. — Coast  of  Texas. 

DESCRIPTION  OF  SPECIES. 

Body  fusiform.  Pore  legs  enveloped  in  the  integument  of  the  body 
as  far  as  the  wrists,  and  the  hind  legs  to  the  middle  of  the  tibi;e.  Palm 


SNOUT  OP  SCALOPS  Ai;l  ATlCfS. 
Fig.  4,  rjip.  r  surface.   Fig.  6,  Lnwer  surface.    Fig.  6,  Side  view. 
(One  and  one-third  times  natural  aire.} 


equal  to  the  sole  in  length,  but  two  and  a  half  times  as  broad  as  the 
latter.  Snout  moderately  elongated  (extending  in  adults  about  10  mm. 
beyond  the  upper  incisors),  depressed,  naked  on  top  as  far  back  as 
the  line  of  the  anterior  incisors.    Nostrils  superior,  about  2  mm.  long, 


7.  8. 

FORK  FOOT  OF  SCALOPS  AQUATICUS. 
FL'.  7,  Lower  surface,    r  i^-.     U]i]>cr  surface. 


crescentic,  close  to  each  other  and  to  the  extremity  of  the  snout  anteri- 
orly; each  bearing  two  cilia  within.  Corner  of  the  month  slightly  ante- 
rior to  the  line  of  the  eyes.   Upper  lip  with  a  narrow  ridge  on  each  side. 
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Eyes  minute,  but  not  covered  by  membrane.  No  external  ears.  The 
auditory  orifice  (entirely  concealed  in  the  fur)  minute,  circular,  situ- 
ated slightly  below  the  level  of  the  eye  aud  on  a  line  with  back  of 
the  wrist. 

Fore  feet  very  large,  broader  than  long  (exclusive  of  tlie  claws).  The 
palms  directed  backward,  and  can  not  be  applied  to  the  ground  iu 
walking.  Palms  as  long  as  the  soles,  but  two  aud  a  half  times  as 
broad  as  the  latter.  Fore  toes  webbed  to  the  base  of  the  nails,  which 
are  long,  broad,  and  depressed,  and  convex 
above.  Back  of  the  mauus  covered  with 
short,  soft,  white  hairs,  which  form  a  fringe 
all  about  the  margin.  Last  joint  of  the  toes 
naked.  Palms  naked,  with  very  numerous 
irregular  furrows.  Second,  third,  and  fourth 
digits  subeqnal;  fifth  a  little  shorter;  pollex 
still  shorter  and  in  a  line  with  the  other  toes 
Hind  feet  small  and  narrow,  with  long, 
slender,  sharp  little-curved  claws;  otherwise 
like  the  fore  feet. 
Tail  short,  slender,  terete,  tapering.  The 

proximal  third  clothed  with  long  hair,  like  that  of  the 
body;  but  the  remainder  with  rather  short  and  sparse 
hairs,  which  do  not  conceal  the  skin;  a  short  terminal 
pencil. 

Fur  very  fine,  velvety,  slightly  crenulate,  and  with 
broad,  shining  tips. 

General  color  of  the  body  everywhere  nearly  uniform 
shining  silvery  gray,  tinged  more  or  less  with  brown, 
varying  (in  subspecies  texanus)  to  pale  brown  or  cream 
color.  Hairs  dark  plumbeous,  except  at  the  extremi- 
ties. Those  on  the  back  of  the  feet,  on  the  tail,  and 
lower  jaw  dull  white  to  the  base.  On  the  forehead  and 
around  the  eyes  and  wrists  similar,  varying  (especially  in  subspecies 
texanus)  to  strong  rnst  color.1 

SKULL. 

Skull  oval,  depressed.  Facial  portion  cylindrical,  only  slightly  slop- 
ing from  the  forehead  forward.  Anterior  nares  opening  forward.  Pre- 
maxillte  extending  beyond  the  nasals  anteriorly.    Nasals  triangular, 


HIND  FOOT  OF  8CALOPS  AQUATICUS. 
Fig.  9,  Lower  surface.   Fig.  10,  Upper  surface. 


TAIL  OF  SOALOPS 
AQUATICUS. 
(XatOTCl  sire.) 


'It  may  be  of  interest  to  note  here  that  parasites  aro  sometimes  found  on  our 
moles.  Two  different  forms  were  found  on  a  Scalops  from  Brightwood,  D.  C,  regard- 
ing which  Mr.  Linnell,  of  the  Department  of  Insects,  National  Museum,  has  kindly 
sent  me  the  following  facts : 

"The  specimens  found  on  a  live  mole  that  yon  sent  are  as  follows: 

"1.  Leptinm  tmtacetis  Mull. ;  a  blind  beetle,  allied  to  the  Beaver  louse  (Platypsylla), 
found  with  various  small  rodents  ;iinl  insect. vora,  either  on  their  bodies  or  iu.  their 
nests.    Europe  and  America. 

"2.  Pulex,  sp.    The  species  of  this  group  are  not  -worked  out  yet." 
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elongated.  Zygomatic  arch  slender,  ascending  posteriorly.  Infraorbi- 
tal foramen  large,  oblique.  Interorbital  area  inflated. .  Parietals  broad, 
triangular,  with  a  concave  posterior  margin;  mastoid  and  occipital 
borders  equal,  mastoids  inflated.  Foramen  magnum  high  aud  narrow. 
Tympanic  bulla;  complete,  rounded,  depressed ;  meatus  auditorius 
externns  small.  Palate  long,  moderately  concave,  with  a  prominent 
transverse  posterior  margin. 

Mandible  with  stout  horizontal  ramus;  ascending  ramus  very  short, 
and  directed  backward.  Corouoid  broad,  triangular,  and  erect;  angu- 
lar process  large,  oblong,  with  a  rounded  margin  posteriorly,  and  con- 
cave superior  margin.    Condyles  long,  cylindrical,  transverse. 

TEETH. 

Functional  dentition:  i,  5;  e,  I;  pm,  f ;  m,  | ;  total,  30. 

First  upper  incisors  large  and  long,  obtusely  pointed,  somewhat  diver- 
gent, convex  in  front,  flat  behind.  Second  and  third  incisors  minute, 
slender  and  simple.  Canine  two-thirds  as  long  as  the  first  incisor,  cus- 
pidate. First  premolar  less  than  half  the  size  of  the  canine,  simple, 
uuicnspidate.  Second  and  third  premolars  successively  larger,  unicus- 
pidate,  with  a  compressed,  trenchant  posterior  margin  terminating 
below  in  a  tubercle.  The  third  with  a  very  small  heel  (disappearing  with 
age).  Molars  W-shaped  in  transverse  section  with  a  large  V-shaped, 
antero  internal  heel  or  cusp;  first  and  second  subequal  and  quadrate. 
Second  molar  with  four  external,  two  internal,  and  one  basal  cusp. 
First  and  third  molars  with  three  external,  two  internal,  and  one  basal 
cusp. 

First  lower  incisor  small,  unicuspidate;  second  large,  elongate,  canine- 
like, grooved  internally.  Premolars  increasing  in  size  from  the  lirst  to 
the  third;  the  latter  as  long  as  and  considerably  thicker  than  the 
second  incisor.  The  posterior  edges  of  the  premolars  rather  trenchant. 
Molars  W-shaped  in  transverse  section,  each  with  two  external  and 
three  internal  cusps.  First  and  second  molars  subequal  and  largest; 
third  smaller. 

SKELETON. 

The  vertebral  formula  of  Sealops  is  given  by  Cuvier  and  by  Bell  as 
follows:  c,  7;  d,  12;  1,  7;  s,  6;  ca,  10;  total  12.  I  find  by  examination 
of  skeletons  in  the  National  Museum  collection  that  the  normal  formula 
is  c,  7;  d,  14;  1,  5;  s,  6;  ca,  11;  total,  43.  One  skeleton,  while  preserv- 
ing the  same  number  of  lumbars,  has  15  dorsals,  making  the  total  num- 
ber of  vertebra?  44.  There  are  7  intervertebral  ossicles,  arranged  as, 
in  Srrtpaitux.  The  sternum  consists  of  6  segments  and  a  very  large 
manubrium,  which  is  exactly  as  long  as  the  combined  segments.  The 
first  pair  of  ribs  joins  the  manubrium  near  the  junction  of  its  third 
and  last  fourth.  The  ribs  are  broad  aud  flat.  The  upper  surface  of 
the  manubrium  is  dilated  and  grooved,  with  incurved  raised  edges. 

The  keel  is  triangular,  deepest  iu  front. 
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The  clavicles  are  only  two-thirds  as  long  as  broad,  and  are  pierced 
by  a  foramen.  The  scapula  is  very  narrow,  with  high  ridges.  The 
acromion  is  low  and  long. 

The  humerus  is  only  a  fifth  longer  than  broad. 

The  pelvis  is  very  narrow,  and  the  bones  of  the  opposite  sides  are 
in  contact  under  the  acetabulum.  The  space  between  the  sacral  ver- 
tebra; and  pelvis  is  entirely  covered  over  above  by  osseous  bridges,  leav- 
ing only  two  pairs  of  small  foramina. 

The  femur  is  three-fourths  as  long  as  the  tibia. 

The  osfalciforme  is  long  and  slender,  slightly  tapering  and  curved  at 
the  base.  The  tip  reaches  to  the  base  of  the  terminal  phalange  of  the 
fifth  digit. 

The  terminal  phalanges  are  bifid. 

GEOGRAPHICAL  DISTRIBUTION. 

The  area  occupied  by  the  genus  Scalopa,  as  shown  by  specimens 
examined  in  the  preparation  of  this  monograph,  has  the  followiugbound- 
aries :  The  northern  boundary  passes  through  central  Massachusetts  and 
central  New  York  to  Lakes  Ontario  and  Erie,  thence  westward  to  the 
southern  extremity  of  Lake  Michigan,  thence  in  a  northwesterly  direc- 
tion across  southern  Wisconsin  to  Elk  liiver,  Minnesota,  and  thence 
southwestward  to  the  mouth  of  the  Big  Sioux  liiver,  in  South  Dakota. 

The  western  boundary  follows  in  a  general  way  the  ninety-seventh 
parallel  and  thus  includes  the  eastern  fourth  of  Nebraska,  Kansas, 
and  Indian  Territory.  Continuing  in  Texas  it  bends  somewhat  to  the 
west  and  follows  the  ninety-ninth  parallel,  terminating  in  Tamaulipas, 
about  45  miles  south  of  the  Rio  Grande. 

The  southern  boundary  is  the  Gulf  of  Mexico,  and  in  Florida  a  line 
connecting"  Tampa  Hay  on  the  west  side  with  Lake  Worth  on  the  cast. 

An  examination  of  numerous  faunal  records  shows  that  it  is  necessary 
to  somewhat  extend  the  range  as  derived  from  specimens.  Tn  the 
Northeast,  for  example,  the  boundaries  should  include  all  Massachu- 
setts, on  the  authority  of  Dr.  3.  A.  Allen1  and  Emmons,2  and  some  part 
at  least  of  Yermont,  on  the  authority  of  Thompson.3  As  regards  its 
absence  in  northern  New  York,  Baird  remarks  that  Parascalops  brewrrl 
is  found  here  "  apparently  to  the  exclusion  of  the  more  southern  species 
with  white  naked  tail,  S.  <ujpiatims.'u  I  have  not  met  with  any  record 
of  the  occurrence  of  tiado/is  in  New  Hampshire.  Mr.  G.  S.  Miller,  jr. 
does  not  include  it  among  the  mammals  observed  by  him  in  the  White 
Mountain  region.  If  there  are  records  of  its  occurrence  in  Maine,  they 
have  escaped  my  attention.  While  in  Hancock  County  in  the  summer 
of  1894,  I  was  informed  that  the  mole  was  found  there,  but  not  abun- 
dantly.   I  did  not  see  any  evidences  of  its  presence,  however,  and 

'Bull.  Mus.  Comp.  Zool.,  I,  1869,  p.  221. 
!Emmon8,  Quadrupeds  of  Mass.,  1840,  p.  15. 
:lTliomp8on'8  Vermont,  p.  27. 

•Fifteenth  Kept.  State  Cab.,  Sat.  Hist.,  1862.    App.  A. 
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certain  runways  which  were  pointed  nut  to  me  as  those  of  the  mole 
I  proved  afterwards  to  be  made  by  meadow  mice 

The  records  relating  to  Canada  arc  rather  conflicting,  but  there  is 
probably  little  doubt  of  the  occurrence  of  the  genus  in  the  southern 
parts.  Thus,  Audubon  and  Bachman,  speaking  iu  general  terms, 
include  Canada  in  the  range.1 

Couper  states  that  Scalops  is  abundant  at  Montreal,  and  occurs  also 
at  Quebec,  but  is  not  common  there.2  Chamberlain  asserts  that  it  is 
common  in  New  Brunswick,3  and  Dr.  J.  A.  Allen  mentions  its  supposed 
occurrence  in  the  Tobique  liivcr  region  in  this  Province,  but  as  speci- 
mens were  not  taken,  the  matter  is  open  to  question.  If  the  mole  does 
occur  in  Xew  Brunswick,  it  is,  of  course,  extremely  probable  that  it 
occurs  also  in  Maine,  (rapper  included  the  genus  half  a  century  ago  in 
the  fauna  of  the  region  between  York  and  Lake  Simcoe  in  Upper  Canada, 
but  no  specimens  were  seen.4  Mr.  .1.  I'..  Tyrrell,  in  the  Proceedings  of 
the  Canadian  Institute,  asserts  that  it  is  common  throughout  eastern 
Canada,5  and  another  writer,  in  the  Katuraliste  Canadien,  records  it  as 
existing  in  Canada,  though  it  is  rare.6 

Eichardson  has  a  theory  to  account  for  the  absence  of  the  mole  in 
high  latitudes,  which  runs  as  follows: 

I  do  not  think  it  [the  shrew  mole]  can  exist;  at  least,  on  the  east  side  of  the  Rocky 
Mountains,  heyond  the  fiftieth  degree  of  latitude,  heeanse  the  earthworm  on  which 
the  Scalops,  like  the  common  mole  [Talpa  eitropaa]  principally  feeds,  is  unknown  in 
the  Hudson  Bay  countries.    (Fauna  Bor.  Amer.,  p.  11.) 

Passing  to  the  westward,  the  next  region  in  which  the  existence  of 
Scalops  is  questionable  is  southern  Michigan.  Jliles,  in  1861,  includes 
it  in  the  fauna  of  the  State,  but  his  list  of  mammals  is  probably  a  nom- 
inal one.7  Hayden,  iu  giving  the  range  of  S.  machrhutx,  places  the 
eastern  limit  at  Detroit. f!    I  have  seen  no  specimens  from  the  State. 

In  southern  and  central  Wisconsin  and  Minnesota  the  species  is 
known  to  occur.  Dr.  E.  A.  Mearns,  U.  S.  A.,  collected  one  at  Camp 
Douglas,  in  Juneau  County,  Wisconsin,  and  .Strong  remarks  its  occur- 
rence in  the  southern  and  central  sections.9  I  know  of  no  record  of  its 
existence  in  northern  Wisconsin. 

As  regards  Minnesota,  J'rof.  Otto  Lugger  wrote  me  in  January,  1896, 
that  he  had  obtained  three  specimens — one  from  Ottertail  County, 
another  from  Anoka  (Anoka  County),  and  a  third  from  Mankato  (Blue 
Earth  County).    Ottertail  County  is  the  most  northwesterly  locality 

'Quadrupeds  of  North  America,  I,  p.  91. 
3Forest  and  Stream,  newspaper,  VIII,  p.  300. 
'Bull.  Nat.  Hist.  Soc.  New  Brunswick,  X,  1X!>2.  p.  32. 
•"Zool.  Jour.,  V,  1830,  p.  202. 

5Proc.  Canad.  Inst.,  3  sor.,VI,  1SSS,  p.  88.    f  Sec  Thompson's  remarks  on  the  inaccu- 
racy of  this  list,  and  the  reply,  in  the  same  journal,  VII,  1889,  No.  1,  p.  178.) 
«Nat.  Canad.,  II,  p.  44. 
7Cat.  of  the  Animals  of  Michigan,  1861. 
"Trans.  Amer.  Phil.  Soc,  new  ser.,  XII.  18li3.  p.  140. 
'■'See  Moses  Strong  in  Geology  of  Wisconsin,  1, 1SS8,  p.  438. 
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from  which  the  specii's,  so  far  as  I  am  aware,  has  been  obtained.  Pro- 
fessor Lugger,  however,  makes  the  following  statement  : 

I  have  seen  the  undoubted  work  of  the  mole  :it  Windom  (Cottonwood  County), 
Luverne  (Rock  County),  andCrookston  (Polk  County). 

The  last-mentioned  locality  is  of  special  interest,  as  it  is  in  the 
extreme  northwest  portion  of  the  State.  As  no  specimens  were  ob- 
tained, it  is  not  certain  whether  this  species  or  the  star-nosed  mole  is 
the  one  represented  there.    Professor  Lugger  adds: 

It  is  frequently  stated  that  moles  are  very  abundant  in  Minnesota,  yet  whenever 
I  tried  to  obtain  specimens  the  "moles"  tnrned  ont  to  be  shrews. 

The  present  species  is  not  included  by  Thompson  among  the  mam- 
mals of  Manitoba.1 

For  regions  west  of  the  boundary  as  indicated  by  the  specimens  used 
in  preparing  this  paper,  there  are  few  references  to  the  occurrence  of 
moles.  "Though  abundant  on  the  rich  bottoms  along  the  Lower  Mis- 
souri," writes  Hayden,  "it  [S.  argentittun]  is  seldom  if  ever  seen  above 
longitude  98  degrees.  A  single  specimen2  was  caught  near  the  mouth 
of  the  Big  Sioux  in  the  autumn  of  185C'  3  On  a  preceding  page  he 
also  remarks: 

The  Scalops  argentatus  has  not  yet  been  observed  above  the  mouth  of  Big  Sioux 
River,  and  it  is  not  probable  that  it  will  be  seen  above  the  rkdi  bottom  lands  which 
extend  only  to  the  Niobrara.4 

Audubon  and  Bachman  remark : 

We  did  not  see  any  [moles]  up  the  Missouri  River  and  none  are  found  on  the  dry 
prairies  of  the  regions  immediately  east  of  the  great  Rocky  Mountain  chain.5 

In  contradiction  to  this  statement,  we  have  the  remark  of  Col.  A.  G-. 
Brackett:  "I  have  seen  the  tunnels  of  the  moles  in  Wyoming;"  and 
again:  "I  have  seen  their  excavations  on  the  high  plains  of  the  far 
West," 6 

These  assertions  need  confirmation,  as  no  specimens  appear  to  have 
been  taken,  and  the  circumstances  of  the  case  are  such  as  to  make  it 
improbable  that  the  mole  occurs  so  far  west. 

Another  record  which  needs  confirmation  before  it  can  be  accepted 
is  that  of  Hind,  who  remarks  that  on  Long  ( 'reek,  a  tributary  of  the 
Qu'appelle  Kiver,  in  Assiniboine,  "the  burrows  of  moles  are  very 
numerous."7 

•Richardson  refers  to  a  mole,  "specios  ignota,"  as  inhabiting  his  "Eastern  dis- 
trict,'' which  extended  northward  from  the  northern  shore  of  Lake  Superior.  (Fauna 
Bor.  Amor.,  p.  xxvi.) 

2This  is  No.  1760,  U.S.N.M. 

'Trans.  Amer.  Phil.  Soc.,  new  ser.,  XII,  1863,  p.  140. 

<Op.  eit.,  p.  139,  No.  7258,  U.S.X.M.,  collected  by  Dr.  Hayden,  is  from  the  "Hand 
Hills,  Nebraska,"  but  the  catalogue  does  not  specify  from  how  far  west. 
6Quadrupeds  of  North  America,  I,  p.  91. 
e  American  Field,  newspaper,  XIX,  1883,  p.  130. 

THind,  Red  River  and  Saskatchewan  Expedition  1,  1860,  406.  In  this  connection 
it  is  interesting  to  recall  Richardson's  theory  that  moles  can  not  exist  in  high 
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A  very  extraordinary  essay  connected  with  this  subject  is  that  of  Dr. 
Robert  Bell  on  "  The  causes  of  the  fertility  of  the  land  in  the  Canadian 
Northwest  Territories."1  He  advances  the  theory  that  the  fertility  of 
the  soil  of  the  territory  stretching  northwestward  from  the  Laird  River 
at  CO  degrees  north  latitude,  is  chiefly  or  entirely  due  to  the  action  of 
moles.    He  remarks : 

The  formation  of  the  vegetable  mold  in  these  regions  must,  therefore,  be  due  to 
some  other  agency  than  that  of  worms,  and  this  I  believe  to  be  principally  the  moles, 
■which  live  in  vast  numbers  throughout  the  region  in  question.  *  *  *  There 
appear  to  be  three  or  four  different  species  of  them. 

He  begins  the  paragraph  from  which  the  foregoing  sentences  are 
taken  with  the  remark :  "As  far  as  I  am  aware,  earthworms  are  not 
found  in  the  Northwest." 


GEOGRAPHICAL  DISTRIBUTION  Of  SCALOPS. 


Taking  these  statements  in  connection  with  others  regarding  food  and 
habits,  it  is  evident  that  Dr.  Bell  has  entirely  mistaken  the  nature  of 
the  animals  he  saw,  being  unacquainted  with  the  appearance  and  hab- 
its of  the  mole.  It  seems  probable  that  he  really  had  to  do  with  voles 
and  lemmings. 

The  common  mole  is  mentioned  by  Long2  in  the  list  of  animals 

latitudes  on  account  of  the  absence  of  earthworms  (see  ante,  p.  26).  Richardson 
makes  a  further  remark  on  this  subject,  as  follows:  "I  was  told  by  a  gentleman 
who  has  for  forty  years  superintended  the  cultivation  of  considerable  pieces  of 
gronnd  on  the  banks  of  the  Saskatchewan,  that  during  the  whole  of  that  period  he 
never  saw  an  earthworm  turned  up."   (Fauna  Bor.  Amer.,  p.  204,  footnote. ) 

•Trans.  Royal  Soc.  of  Canada,  I,  sec.  4,  p.  157. 

•Long's  Exped.  to  the  Rocky  Mts.,  I,  1823,  p.  369. 
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observed  in  1819  at  Engineer  Cantonment,  which  station  was  located 
near  the  present  town  of  Blair,  Nebraska.  This  locality,  however,  is  not 
quite  so  far  west  as  Everett  (Dodge  County),  from  which  place  a  speci- 
men was  obtained  for  the  collection  of  the  Department  of  Agriculture. 

GEOORAPIIICAL  VARIATION'  IN  SIZE  AND  COLOR. 

The  common  mole  varies  correlatively  with  its  geographical  distri- 
bution, both  in  point  of  size  and  in  color.  Generally  speaking,  the 
largest  individuals  are  found  in  the  northwestern  part  of  its  range — that 
is,  in  the  States  bordering  on  the  Great  Lakes  and  the  northern  portion 
of  the  Mississippi  Valley  generally.  The  smallest  individuals  are  from 
Florida  and  the  Gulf  coast  of  Texas.  East  of  the  Allcghauies  there 
is  a  very  uniform  diminution  in  size  from  north  to  south,  and  there  is  a 
similar  but  less  gradual  diminution  in  the  portion  of  the  range  west 
of  the  Alleghanies. 

The  diminution  on  the  Atlantic  Coast  is  well  brought  out  by  a  com- 
parison of  measurements  of  the  total  length  of  adult  skulls,  as  shown 
in  the  following  table: 


Average  dimensions  of  a<htU  skulls  of  Scalops  aquaiictts  froiu 
Atlantic  Coast. 


f event  localities  on  the 


Locality. 

Connecticut  

Now  York  and  Now  Jersey  

Pennsylvania  

Maryland  and  District  of  Columbia. 

Virginia  

North  Carolina  

Florida  


Average 

total 
length. 


mm. 
35.5 
35.3 


The  Florida  specimens,  representing  the  minimum  as  regards  size 
on  the  Atlantic  Coast,  constitute  the  subspecies  unstralis  of  Chapman. 
This  form  has  some  other  characteristics,  of  course,  besides  small  size, 
as  will  be  found  upon  examining  the  diagnosis  already  given  (p.  20). 

On  the  Gulf  coast  about  the  mouth  of  the  Mississippi  and  farther 
westward  in  the  same  latitudes  in  Texas  and  thence  southward,  the  size 
is  still  very  small,  though  somewhat  larger  than  on  the  Atlantic  Coast. 
The  skulls  of  fourteen  specimens  from  points  about  New  Orleans, 
Louisiana,  and  thence  westward  to  San  Antonio  and  Mason,  Texas, 
have  an  average  total  length  of  32  mm.  Included  here  is  the  form 
known  as  8.  texanus,  from  Aransas  County,  Texas,  which  is  practically 
of  the  same  size  as  the  Florida  »S'.  australis. 

Seven  adult  skulls  from  Uockport,  in  this  county,  have  an  average 
total  length  of  30.9  mm.  If  we  include  skulls  from  other  neighboring 
parts  of  the  Texas  coast  (Corpus  Christi,  Padre  Island,  etc.),  the  aver- 
age rises  to  31.2  mm. 

Upon  passing  northward  from  the  Gulf,  an  increase  in  size  above 
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32  mm.  is  found.  Thus,  9  skulls  from  central  Alabama,  northern  Loui- 
siana, and  central  Arkansas  have  an  average  total  length  of  33.6  mm. 
It  might  be  expected  that  this  gradual  increase  would  continue  as  we 
proceed  northward,  but  such  seems  not  to  be  the  case.  On  the  con 
trary,  there  appears  to  be  a  sudden  increase  about  on  the  thirty-sixth 
parallel,  skulls  from  Tennessee  and  southeastern  Kansas  being  scarcely 
inferior  in  point  of  size  to  any  in  the  collection.  All  over  the  Ohio  and 
northern  Mississippi  valleys  the  largest  dimensions  prevail,  and  no 
correlation  between  size  and  geographical  location  can  be  traced. 

The  highest  average  in  size  of  skulls  is  found  in  Illinois,  6  skulls  from 
this  State  giving  37.3  mm.  for  average  total  length.  Five  skulls  from 
Missouri  give  37  mm.,  and  two  from  Kansas,  36.9  mm.  The  largest  skull 
in  the  five  collections  is  one  from  Warsaw,  Illinois  (No.  36555  S  ),  be- 
longing to  the  National  Museum.   This  has  a  total  length  of  39.8  mm. 

The  size  of  a  number  of  these  large  northern  skulls  is  given  in  the 
following  table: 


Catalogue 
number." 

Sex. 

Locality. 

Total 
length. 

N.  M.  35266 
Merr.  4264 
I).  A.  46496 
N.M.  35211 
N.M.  35201 
N.M.  36555 
N.M.  36515 
N.M.  15398 
D.  A. 64225 
N.M.  1642 
N.  M.  1638 

i 

cf 
cf 

En  banks,  Ky  

Warsaw,  111  

 do  

mm. 
38.0 
36.0 
38.6 
37.6 
36.5 
39.8 
39.0 
36.0 
36.4 
35.6 
38.5 
37.5 
37.7 
36.3 
36.4 

 do  

Hamilton,  111  

Belleville,  III  

Bismarck,  Mo  

 do  

N.M.  1639 
D.  A.  54097 
D.  A.  40107 
D.  A.  43761 

 do  

¥ 

Council  Bluffs,  Iowa  

*  In  this  table  and  throughout  the  paper  the  following  abbreviations  are  used  to  denote  the  several 
collections  examined : 
N.  M.  or  TT.  S.  N.  H  =  TT.  S.  National  Museum. 
D.  A.  —  U.  S.  Department  of  Agriculture. 
A.  M.  —  American  Museum  of  Natural  History.  New  York. 
A.N.  S.  P.=Academy  of  Natural  Sciences, Philadelphia. 
Merr.  =  Merriam  collection. 

This  large  mole  is  the  machrinus  of  Rafinesque,  who  described  a 
specimen  from  near  Lexington,  Kentucky.1 

The  later,  but  more  familiar,  name  argmtatus  of  Audubon  and  Bach- 
man  is  a  synonym.  The  type  described  by  these  authors  is  said  by  them 
to  have  been  obtained  on  the  prairies  of  Michigan.2  It  is  probable, 
however,  that  their  specimen  really  came  from  northern  Ohio,  which  at 
one  time  formed  a  part  of  the  territory  of  Michigan.  In  another  con- 
nection the  authors  referred  to J  speak  of  Erie  County,  Ohio,  as  being 
in  Michigan. 

'  Atlantic  Journal,  1832,  p.  61. 

3  Journ.  Acad.  Nat.  Sci.  Phila.,  VIII,  1842,  p.  292. 

»Loc.  cit.,  VIII,  pt.  2,  p.  203. 
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To  sum  up  this  discussion  regarding  size,  it  may  be  stated  that  Scalops 
aquatints  is  largest  in  the  northwestern  portion  of  its  range  and  some- 
what smaller  in  the  middle  Atlantic  States,  in  New  York  and  Pennsyl- 
vania. From  thence  southward  it  gradually  diminishes  in  size,  reaching 
the  extreme  in  Florida.  Along  the  Gulf  coast  there  is  a  slight  increase, 
which  is  lost  again  in  Texas,  where  the  average  is  practically  the  same 
as  in  Florida.  As  the  Gulf  coast  is  departed  from,  there  is  a  gradual 
increase  in  size,  which  becomes  a  sudden  one  about  on  the  thirty-sixth 
parallel.  Northward  the  species  maintains  a  maximum  size  over  a  wide 
area. 

This  discussion  of  size  has  purposely  been  based  on  the  size  of  the 
skull,  but  the  size  of  the  whole  body  furnishes  similar  indications  of 
average  increase  and  decrease.  It  is  more  difficult  to  determine  how 
far  these  are  illusive  in  the  latter  case,  on  account  of  the  differences  in 
the  measurements  of  fresh  specimens,  made  by  different  collectors,  and 
the  changes  produced  by  the  immersion  of  specimens  in  alcohol. 

As  regards  color,  the  New  York  specimens  are  perhaps  the  darkest 
of  the  series  before  me.  There  is  a  moderate  increase  in  pallor  south- 
ward along  the  Atlantic  Coast,  but  it  is  far  from  being  pronounced. 
Specimens  from  Ohio,  Illinois,  and  the  northern  Mississippi  Yalley 
generally  are  not  perceptibly  lighter  in  color  than  those  from  New 
Y'ork.  Hence,  the  name  argentatus  or  silvery,  as  applied  to  western 
Sealopx  generally,  is  misleading.  The  only  quite  light-colored  speci- 
mens from  this  region,  which  I  have  examined,  are  two  from  Elk  Eiver, 
Minnesota,  one  from  Council  Bluft's,  Iowa,  and  one  from  Camp  Douglas, 
Wisconsin.  The  Minnesota  specimens  are  distinctly  silvery,  and  merit 
the  name  argentatus  much  more  than  specimens  from  the  locality  of 
the  type  in  Ohio;  and  this  is  true  in  a  still  greater  degree  of  the  AYis- 
consin  specimen.  In  southern  Kansas  the  color  is  relatively  light,  and 
from  thence  southward  into  Oklahoma  and  central  Texas  there  is  a 
strong  increase  in  pallor,  which  reaches  its  culmination  in  Padre 
Island,  Texas,  and  the  vicinity,  where  the  surface  color  is  sometimes  a 
silvery  white. 

The.  peculiar  orange-red  coloration  on  the  heads,  wrists,  and  other 
parts  of  some  specimens,  especially  those  from  the  Southwest,  will  be 
considered  in  connection  with  the  discussion  of  the  subspecies  which 
have  been  proposed,  as  this  peculiarity  has  beeu  mentioned  in  the 
diagnoses. 

DISCUSSION  OF  THE  NOMINAL  SPECIES  AS1)  SUBSPECIES. 

Among  the  important  nominal  species  which  I  have  assembled  under 
the  name  of  aquations,  is  the  Tatpa  machriiia  of  liaflnesque,  described 
in  1832  from  specimens  from  near  Lexington,  Kentucky.  His  account 
of  it  leaves  no  doubt  that  it  is  the  mole  of  the  Mississippi  Valley, 
which  has  hitherto  been  recognized  under  the  later  name  of  argentatus. 
He  described  at  the  same  time  another  Kentucky  mole,  under  the  name 
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of  Talpa  serieea,  but  this  is  quite  surely  the  young  of  the  preceding.1 
The  Nntlops  argentatus  of  Audubon  and  Bachinan3  was  described  from 
a  specimen  from  Erie  County,  Ohio.  The  diagnosis  given  is  as  fol- 
lows: 

S.  Pilis  tota  longitudine  albo  pluinboque  annulatis,  fronte  mentique  albido  fla- 
vescente. 

The  aunulation  here  spoken  of  I  believe  to  be  merely  that  produced 
by  the  regular  crenulation  of  the  hairs.  The  light  striking  on  these 
crenulations  produces  the  effect  of  alternate  whitish  and  lead-colored 
rings.  This  appearance  is  not  more  marked  in  specimens  from  Ohio 
than  in  others.  1  have  never  seen  any  in  which  there  was  even  an 
approximation  to  a  truly  ringed  coloration  of  the  hairs. 

As  for  the  color  of  the  forehead  and  chin  mentioned  in  the  diagnosis, 
it  is  characteristic  of  the  species  as  a  whole. 

In  the  description  of  this  form  the  authors  refer  to  its  unusually 
large  size,  in  which  they  were  correct,  but  their  remark  that  the  fur 
"differs  strikingly  in  color  and  luster"  from  that  of  the  common  mole, 
will  not  bear  the  test  of  actual  comparison. 

The  characters  which  I  have  given  on  a  preceding  page  (p.  20)  are 
the  only  ones  which  are  at  all  constant,  and  as  these  are  relative  and 
grade  into  those  of  the  typical  Atlantic  Coast  form,  I  follow  Dr.  Coues3 
in  reducing  the  species  to  a  subspecies.  I  make  it  a  synonym  of  Si  alops 
a<iuatinin  machrinm  (Kafmesque). 

It  may  be  remarked  that  the  figure  given  in  Audubon's  folio  Quad- 

1  Rafinesque's  .description  of  these  two  forms  in  the  rare  periodical  called  the 
Atlantic  Journal  ia  as  follows: 

"In  1X20  I  discovered  two  new  moles  in  Kentucky;  one  is  rather  common,  and  the 
substitute  of  tho  common  mole  in  the  gardens.  I  call  it  talpa  machrina.  The  other, 
talpa  serieea.  is  rather  scarce.    A  specimen  was  in  Clifford's  museum. 

"1.  Talpa  machrina,  H:if.  1820. — Long-nose  mole.  Fnr  thick,  brown  with  grayish 
shades;  nose  elongate,  depressed,  naked,  and  tuberculate ;  tail  one-sixth  of  whole 
length  white,  squared,  naked;  feet  white. 

"Total  length  7  inches;  tail  1J,  but  only  three-fourths  out  of  the  fur.  Body 
thick,  covered  with  soft  silky  fur  one-half  inch  long,  shorter  and  woolly  on  the  head; 
nose  almost  like  a  probocis,  one-half  inch  longer  than  the  lower  jaw,  moveable, 
base  white  villose,  and  naked  rubicund;  feet  naked,  the  anterior  broad,  rounded 
flat,  with  5  toes  thick  and  subpalmato  or  coherent,  5  claws  nearly  equal,  large, 
convex  above,  flat  beneath;  posterior  feet  more  slender,  claws  smaller,  longer,  and 
narrow.  In  woods,  gardens,  and  fields,  near  Lexington,  etc.  Raises  flexuoso  bur- 
rows of  great  length. 

"Talpa  serieea,  Kaf.  1820. — Silky  mole.  Fur  short,  silky,  gray,  with  silvery 
shades;  nose  short,  obtuse;  tail  one-fifth  of  whole  length,  cylindrical. 

"  Smaller  than  the  first  and  more  slender,  only  5  inches  long,  body  4,  and  tail  1. 
Fur  very  peculiar,  and  different  from  other  moles,  not  being  reducible  to  difl'erent 
directions,  but  imbricate  as  in  other  quadrupeds;  remainder  as  in  the  first  sp. 
Found  in  woods  near  Nicholasville  and  Harrodsburg."  (Atlantic  Journal,  1832, 
p.  61.) 

'  Jour.  Acad.  Nat  .  Sei..  Phila.,  VIII,  pt.  2,  1842,  p.  292  (original  description.). 
3  Bull.  D.  S.  Geol.  and  Ueog.  Survey,  1877,  p.  633. 
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rupeds  of  North  America1  does  not  differ  in  color  from  ordinary  speci- 
mens of  S.  (ff/uaticifs  from  Xew  York. 

Within  recent  years  three  forms  of  Sridops  have  been  described. 
These  are  the  N.  titinidicus  atistrttlis  of  Chapman.*  the  N.  jmrnm  of 
Rhoads,3  and  the  »S'.  texaniis  of  Dr.  J.  A.  Allen.1  Dr.  Allen's  species  is 
from  the  coast  of  Texas  and  the  other  forms  are  from  Florida.  I  have 
not  been  able  to  determine  the  relationship  of  these  forms  to  my  entire 
satisfaction,  chiefly  owing'  to  a  lack  of  specimens  from  the  southern 
portion  of  the  Gulf  States. 

3Ir.  Chapman's  Florida  form  auxtralix  was  first  described.  His  diag- 
nosis includes  but  two  characters,  thus:  Similar  to  Sculops  (ii/imticus, 
but  averaging  slightly  browner  and  constantly  much  smaller."2 

I  have  examined  the  type  and  several  other  skins  and  alcoholic  speci- 
mens from  the  type  locality  (Gainesville)  and  other  parts  of  eastern 
Florida.  While  the  small.sizeof  the  adults  as  compared  with  speci- 
mens from  farther  north  on  the  Atlantic  Coast  is  conspicuous,  t he 
difference  in  shade  of  color  is  scarcely  perceptible.  As  regards  size,  I 
have  shown  in  another  place  (p.  2!))  that  there  is  a  gradual  diminution 
on  the  Atlantic  Coast  from  north  to  south. 

The  skull  of  atistralis  when  first  examined,  seems  very  different  from 
the  typical  form,  on  account  of  its  small  size  and  delicate  structure. 
Perhaps  the  most  noticeable  feature  is  the  form  of  the  eoronoid  process 
of  the  mandible.  This  presents  a  real  difference  from  that  found  in 
Xew  York  and  Pennsylvania  specimens.  In  this  latter  the  eoronoid  is 
heavy  and  not  strongly  uncinate,  and  has  a  supplementary  mammiform 
process  ou  the  posterior  margin  below  the  extremity.  In  Florida  spec- 
imens the  eoronoid  is  slender  and  strongly  uncinate  and  the  second- 
ary process  is  wanting.  There  is,  however,  a  gradation  in  this  charac- 
ter. In  Maryland  and  Virginia  about  as  many  mandibles  have  the 
secondary  process  as  are  without  it,  and  in  the  Carolinas  it  is  quite 
rarely  present. 

From  Mr.  Chapman's  comparative  measurements  (though  he  does  not 
refer  to  the  fact),  it  would  appear  that  the  hind  foot  is  proj)ortionately 
shorter  in  anxtrali*  than  in  typical  aquatints. 

Very  careful  measurements  of  some  alcoholic  specimens  of  adults, 
however,  convince  that  the  reverse  is  the  truth,  i.  e.,  that  the  Florida 
form  has  the  longer  foot  relatively,  though  it  is,  of  course,  absolutely 
shorter.  The  following  table  brings  out  this  fact  and  some  others  in 
connection  with  proportions.  I  chose  the  proportion  of  the  head  to 
the  tail  and  foot  after  many  trials,  and  believe  it  to  be  reliable. 

i  Plato  150. 

■Bull.  Amer.  Jlus.  Nat.  Hist.,  V,  18H:i,  p. 
■I'm,  Ai-ad.  Xat.  Sci.  Pliila,  1894.  p.  1.77. 
'Bull.  Amor.  Mus.  Nat.  Hist..  Ill,  1801,  p.  221. 
Proc.  IN.  M.  vol.  xix  3 


34 


ItEf'ISIOX  OF  AMEBIC  AN  MOLES— TRUE. 


VOL.  XIX. 


SCALOPS  AQt'ATICt'S. 


Averages  and  proportions  (alcoholics). 


Tail. 


Hind  foot. 


No.  of 
skulls. 


Locality. 


Head 
(aver- 
age). 


Aver- 
age. 


Propor-  Aver- 
tion.  j  age. 


Propor- 
tion. 


5 

!) 
8 
5 


Illinois  and  Indian ;i   4i).  2 

District  of  Columbia  and  Virginia   4!).  <i 

North  Carolina  and  South  Carolina. . . 1  4:;,  o 

Florida  (east)  i  40.  1 


XI.  2 

26.6 
24.2 
23.4 


Per  cent. 


40.0 
36.  2 
36.  7 
37.7 


Some  specimens  of  the  subspecies  australis  exhibit  quite  strongly 
the  rusty  suffusion  about  the  wrists,  etc.,  which,  as  will  presently  be 
shown,  is  very  pronounced  in  specimens  from  southern  Texas. 

The  Florida  ausiraJh.  as  I  view  the  matter,  is  the  extreme  so  far  as 
the  Atlantic  Coast  is  concerned  of  that  diminution  in  size  and  increase 
in  delicacy  of  structure  which  one  finds  in  passing  southward  from  Xew 
York  and  Pennsylvania. 

Another  Florida  form  has  been  recently  described  by  .Mr.  Rhoads, 
under  the  name  of  Sat  hps  p«rvn.s.1  It  is  based  on  a  single  specimen 
from  Tarpon  Springs,  a  locality  on  the  west  coast,  just  north  of  Tampa. 
It  is  in  good  condition,  but  the  appearance  of  the  skin  and  the  peculiar 
worn  state  of  the  teeth  would  seem  to  indicate  that  the  mole  had  been 
kept  in  confinement.  The  measurements  given  by  Mr.  Rhoads  are  evi- 
dently a  misprint. 

Of  the  series  of  external  and  cranial  characters  given  by  Mr.  Rhoads, 
there  are  none  which  are  not  found  in  Carolina  and  central  Florida 
specimens,  except  the  oval  shape  of  the  foramen  magnum,  and  this 
also  is  approached  in  some.  The  peculiar  form  of  the  last  lower  molar 
would  seem  to  be  a  strong  distinguishing  character,  but  I  am  satisfied 
that  it  is  due  to  the  wearing  away  of  the  tooth.  An  examination  of  a 
series  of  specimens  from  the  vicinity  of  Tampa  Bay  may  confirm  the 
validity  of  8.  parvus,  but  ou  the  basis  of  the  type  alone  I  am  unable 
to  regard  it  as  a  distinct  species.  I  have  placed  it  with  a  ijuerv  under 
8.  aquatiens  auxtralis.'' 

A  specimen  from  Orange  Hammock,  Kissimmee  River,  De  Soto 
County,  Florida,  which  is  a  locality  nearer  to  Tampa  Bay  than  any 
from  which  specimens  have  yet  been  obtained,  is  like  (iainesville  speci- 
mens, but  is  a  little  smaller  and  is  also  grayer.  The  foramen  magnum 
is  of  the  usual  form.  The  gray  coloration  may  be  due  to  the  fact  that 
the  specimen  was  in  alcohol  for  some  three  months. 

The  relation  of  the  Florida  form  to  tfliose  of  the  Gulf  States  is 


jProc.  Acad.  Nat.  Sci.  Phila.,  1894,  p.  157. 

•  I  have  examined  a  skull  from  Biloxi,  Miss.  (No.  7268,  air.,  U.  S.  X.  M.),  which  may 
compel  me  to  alter  this  opinion.  It  has  a  very  small  oval/orame»  uiaynnm,  and  the 
tail  in  the  alcoholic  skin  is  very  short.  The  skull  lias  the  remarkable  peculiarity 
of  having  no  anterior  lower  incisors. 
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important,  because  Dr.  .1.  A.  Allen  has  described  as  different  a  form 
said  to  be  from  Presidio  County,  Texas,  but  probably  Aransas  County, 
under  the  name  of  8.  tc.mniix.'  Dr.  Allen  first  made  this  a  subspecies 
of  " argentatus,"  but  later  established  it  as  a  distinct  species. 

The  type  is,  unfortunately,  a  very  mucli  worn  and  discolored  speci- 
men, which,  like  the  type  of  S.  /moths,  presents  the  appearance  of  hav- 
ing been  kept  in  confinement.  The  description  of  the  color  given  in  the 
original  diagnosis  is,  therefore,  of  comparatively  little  value.  A  series 
of  winter  specimens  from  Aransas  County,  belonging  to  the  American 
Museum,  do  not  differ  at  all  as  regards  coloration  from  winter  speci- 
mens from  Florida,  except  in  the  occasional  increased  intensity  of  the 
rusty  orange  suffusion  on  the  forehead,  wrists,  etc.  A  June  specimen 
from  Texas,  however,  is  paler  than  late  spring  specimens  from  Gaines- 
ville, Florida.  None  of  the  skins  in  the  Aransas  County  series  show 
the  degree  of  pallor  found  in  a  September  specimen  near  Santa  liosa, 
Cameron  County.  One  from  Padre  Island  is  also  much  paler,  and 
this  and  another  from  the  same  place  show  an  extremely  strong  rusty 
suffusion. 

In  referring  to  the  Texas  form  since  the  publication  of  the  original 
description,  Dr.  Allen  has  not  brought  forward  any  additional  char- 
acters, but  lays  stress2  on  the  rusty  suffusion.  In  this  he  is  entirely 
justified.  No  other  specimens  show  this  peculiarity  as  do  the  Texas 
ones.  On  the  other  hand,  however,  Florida  specimens  and  others  from 
further  north,  e.  g.,  from  North  and  Soutli  Carolina  and  Maryland, 
exhibit  it  to  a  greater  or  less  degree.  If  seems  to  be  a  characteristic 
of  adult  or  old  males.  The  females  show  it.  but  little  and  the  young 
not  at  all.3 

Langdon  remarks  on  this  peculiarity  in  connection  with  the  sub- 
species mtielirhniti  in  Ohio: 

Specimens  allowing  orange-colored  spots  or  strenks  on  the  ventral  surface  and 
about  the  month  are  of  somewhat  frequent  occurrence.  (Journ.  rincinu.  Soc.  Nat. 
Hist.,  Ill,  1880,  p.30L'.) 

There  is  practically  no  difference  in  size  between  te.mnus  and 
atiKtriiUK,  so  far  as  can  be  judged  from  the  length  of  the  skull.  The 
average  total  length  of  7  adult  skulls  from  liockport  is  .'!0.9  mm.,  and 
of  5  adult  skulls  from  Florida,  31  mm.  The  Texas  skulls  differ  from 
the  Florida  ones,  however,  in  a  number  of  details,  and  to  this  I  shall 
refer  again  presently.  From  the  intermediate  region  I  have  only  two 
adult  skulls  for  comparison.  One  from  Grand  Coteau,  Louisiana,  has 
a  total  length  of  .'il'.o  mm.,  and  one  from  Biloxi,  Mississippi  (both  locali- 
ties near  the  coast),  31  mm. 

Taking  the  seven  specimens  of  le.ruinix,  in  which  the  skulls  have  au 
average  total  length  of  30.lt  mm.,  1  find  that  the  hind  foot,  without  the 
claw  (measured  on  the  dry  skins),  has  an  average  length  of  15.4  mm. 

1  Bull.  Amor.  Jlus.  .Nat.  Hist.,  Ill,  IKill,  p.  221. 

■-'  Hull.  Amer.  Mus.  Nat.  Hist.,  V,  1893,  p.  200. 

3  For  further  remarks  on  this  rusty  suffusion  see  p.  31. 
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In  the  only  two  specimens  of  austral  is  which  can  be  listed,  for  compari- 
son (the  type  and  another)  the  skull  is  31  mm.  long,  and  the  hind  foot 
has  a,  length  of  15  mm.  and  15.4  mm.  respectively.  It  would  seem  prob- 
able from  this  that  there  is  no  appreciable  difference  in  the  relative 
length  of  the  hind  foot  in  these  two  forms.  As  somewhat  confirming 
this  opinion,  I  iind  that  the  average  measurements  of  eight  females 
of  te.ro nus  (measured  when  fresh)  recently  given  by  Dr.  Allen  agree 
very  closely  with  average  measurements  of  seven  fresh  specimens 
(females  also)  in  the  National  Museum  collection  from  Italcigh,  North 
Carolina.  In  the  former,  the  hind  foot  12.3  per  cent  of  the  total  length, 
and  in  the  latter  12.4  per  cent. 

In  opposition  to  these  apparently  close  resemblances  in  proportions, 
we  find  that  the  tail  is  much  longer  in  texanus  than  in  australis,  being 
about  18  per  cent  of  the  total  length  in  males  of  the  former  variety  and 
13  per  cent  in  the  latter.  The  skull  of  texanus,  as  already  mentioned 
differs  in  some  respects  from  that  of  aitsfralis.  Very  striking  in  the 
former  is  the  enlargement  of  the  muzzle  and  the  massiveness  of  the 
coronoid  process  of  the  mandible.  This  process  has  generally  a  straight 
posterior  margin  in  tc.nnnts,  but  a  concave  one  in  austral'ts.  Further, 
the  molar  teeth  in  texanvs  are  relatively  larger  aud  more  nearly  square 
in  outline,  and  the  first  upper  premolar  is  very  small. 

On  account  of  the  large  size  of  the  molars,  the  mandible  is  heavier 
and  deeper  than  in  the  Florida  mole. 

These  peculiarities  of  the  teeth  and  skull  appear  to  me  to  connect 
the  Texas  mole  with  the  large  Mississippi  Valley  machrinufi,  and  I  tun 
disposed  to  regard  the  form  as  connected  with  typical  at/uaticus  through 
that  channel.  Whet  her  te.ranus  is  connected  also  with  australis  appears 
to  me  more  uncertain.  Specimens  from  about  New  Orleans,  however, 
exhibit  characters  intermediate  between  austral  is  and  texaiius.  Thus, 
in  specimens  from  Louisiana  and  Mississippi,  the  molar  teeth  are  mod- 
erately large  and  the  upper  premolar  is  neither  very  large  nor  very 
small.  Such  specimens  as  are  at  hand,  however,  do  not  show  the  rusty 
suffusion  in  any  striking  manner;  indeed,  not  as  much  so  as  specimens 
from  Florida,  the  Garoliuas,  and  elsewhere.  The  material  at  command 
is  scarcely  sufficient  for  a  determination  of  the  questions  at  issue,  and 
conjectures  in  this  case  will  be  of  little  value.1 

'After  tlif  foregoing  paragraphs  were  in  type  I  had  the  opportunity,  aB  already 
.stated,  of  examining  Mr.  Bangs'  interesting  collection,  which  contains  five  speci- 
mens from  Mer  Rouge,  Louisiana,  and  an  excellent  series  of  adults  from  Oak  Grove, 
Florida.  An  examination  of  the  skulls  of  the  Florida  series  makes  it  more  evident 
that  in  crani:tl  characters,  as  in  size,  ami  nil  is  very  closely  resembles  texanus,  the 
greater  breadth  of  the  muzzle  in  the  latter  being  perhaps  the  only  difference  of  any 
magnitude  and  constancy. 

The  Louisiana  specimens  are  rather  puzzling,  but  they  have  the  long  tail  and 
broad  muzzle  of  iixamis.  The  skulls  are  larger  than  typical  texanitK,  ;is  might  be 
expected.  Two  skins  exhibit  the  rusty  suffusion  on  the  breast  very  strongly.  Three 
adults,  measured  when  fresh,  give  average  dimensions  as  follows:  Total  length, 
157.7  mm. ;  tail,  30  mm. ;  hind  foot,  20.7  mm. 

Northern  Louisiana  appears  to  be  a  region  of  intergrades  of  typical  uquaticus  from 
around  the  southern  extremity  of  the  Alleghauies,  IvxaiuiH  from  the  southwest,  and 
mackrhius  from  the  north. 
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SEASONAL  CHANGES  OF  PELAGE. 

The  winter  fur  in  Srrtlops  is  longer  and  grayer  in  color  than  the  sum- 
mer fur. 

The  males'of  this  species  in  the  northern  part  of  the  range  shed  the 
winter  fur  in  May  and  the  summer  fur  in  October.  The  females  com- 
monly undergo  the  changes  during  tlie  same  months,  but  the  process  is 
frequently  retarded  in  spring  from  causes  connected  apparently  with 
reproduction.  Tims  a  female  from  the  Central  Park,  New  York  ( Amer. 
Mus.  Coll.,  1G10),  obtained  July  12.  presents  the  worn  winter  pelage, 
with  the  spring  pelage  concealed  beneath  it.  Another  female  (Merr. 
Coll.,  2750)  from  Laurel,  Maryland,  obtained  June  23,  has  the  long 
winter  fur  on  the  middle  of  the  back,  while  the  rump  and  shoulders  are 
clothed  with  the  shorter  fresh  spring  fur.  In  still  another  specimen, 
an  adult  female  from  Washington  City  (Dept.  Agric.  Coll.,  22858), 
obtained  July  1,  though  the  long  winter  fur  has  been  shed  from  the 
greater  part  of  the  back,  it  still  remains  on  the  anterior  portion. 

The  time  of  the  spring  change  appears  to  vary  considerably  with  the 
latitude,  and  specimens  from  the  Northern  States  begin  to  shed  later  in 
spring  than  those  from  the  South.  A  nursing  female  from  Oak  Lodge, 
Florida,  in  Mr.  Bangs1  collection,  obtained  February  21,  has  new  fur 
on  tlie  lower  surfaces,  except  a  narrow  band  across  the  abdomen. 
There  is  certainly  no  retardation  in  this  case.  A  male  from  the  same 
locality,  taken  February  2(5,  apparently  has  new  fur  on  the  shoulders. 

Two  fall  specimens  (males)  from  Padre  Island,  Texas,  taken  November 
0  and  9,  have  not  completed  the  molt.  TTence  it  may  be  supposed  that 
the  fall  change  is  somewhat  delayed  at  the  South. 

The  winter  fur,  as  already  intimated,  is  much  longer  than  the  sum- 
mer fur  and  darker  in  color. 

INDIVIDI'AL  VARIATIONS  IN  DENT1TIOX  AND  COLORATION. 

A  considerable  number  of  the  skulls  of  Scalops  which  I  have  exam- 
ined possess  greater  or  less  abnormalities  of  dentition.  These  usually 
consist  in  the  retention  or  suppression  of  teeth  which  are  normally 
absent  or  present  respectively.  One  of  the  most  striking  of  these 
deviations  is  the  presence  of  an  extra  lower  premolar  in  front  of  the 
usual  ones.  In  two  eases  of  adult  skulls  which  have  come  under  my 
observation  this  tooth  is  present  on  both  sides,  and  m  another  instance 
on  one  side  only.  In  one  of  the  skulls  this  extra  tooth  is  large  and 
prominent,  but  in  the  others  it  is  filiform.  It  is  perhaps  doubtful 
whether  this  should  be  regarded  as  an  abnormality.  In  all  the  quite 
young  skulls  which  I  have  examined,  this  tooth  is  present  usually  on 
both  sides  of  the  jaw.  I  have  been  unable  to  detect  any  milk  tooth 
corresponding  to  this  small  extra  tooth,  but  as  this  would  in  any  case 
be  extremely  minute  it  has  probably  escaped  my  scrutiny.  It  may  be 
remarked  further  in  this  connection  that  many  jaws  in  which  this  tooth 
can  not  be  detected  exhibit  at  the  point  where  it  should  occur  a  small 
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depression  or  an  irregularity  of  the  structure  of  tlie  bone  which  would 
lead  one  to  suspect  that  a  careful  histological  study  of  the  region  might 
bring  a  rudiment  of  the  tooth  to  light  in  many  instances. 

The  most  common  cases  of  suppression  of  teeth  are  those  in  which 
one  or  both  of  the  filiform  second  and  third  upper  incisors  are  absent. 
In  many  cases  the  absence  of  these  teeth  is  probably  due  to  ordinary 
wear,  but  in  other  cases  they  appear  to  have  been  absent  from  the  start. 
Some  eight  or  nine  such  cases  have  come  under  my  observation.  A 
very  singular  abnormality  in  a  skull  from  Mississippi  (skin  No.  7208  IT. 
M.I  is  the  absence  of  the  first  lower  incisor  on  both  sides.  Tn  five  cases  I 
have  found  the  first  upper  premolar  lacking  either  on  one  side  or  on 
both  sides. 

None  of  these  abnormalities  can  be  correlated  with  geographical  dis- 
tribution, but  occur  sporadically  in  different  parts  of  the  country.  In 
no  case  where  I  have  been  able  to  examine  two  or  more  skulls  from  one 
locality  have  I  found  the  same  abnormality  repeated.' 

There  is  a  considerable  amount  of  abnormality  in  coloration  in  the 
genus,  but  it  may  be  said  that  it  always  takes  the  form  of  complete 
or  partial  albinism  unless  the  presence  of  a  rusty  suffusion  may  be 


1  DENTAL  VARIATIONS  IN  SPECIMENS  OF  8CALOP8  AQUATICTS  EXAMINED. 

A.  N.  S.  r.  3532.    Woodville,  Alabama. 

Lacks  first  upper  premolar  on  each  side  and  also  second  upper  incisor  on  each 

side.    (Does  not  differ  otherwise,  so  far  as  I  can  tee.    Head  skin  has  large 

whito  blotch  under  right  arm.) 
D.  A.  51386. 

Lacks  I  a  on  both  sides.    Probably  fallen  ont,  as  teeth  are  all  much  worn. 
N.  M.  4853.    Carlisle,  Pennsylvania. 

Lacks  1 3  on  both  sides  and  PM  ^  on  left  side.    There  are  depressions,  however, 
and  the  teeth  have  very  probably  dropped  out.    All  the  teeth  much  worn. 
N.  M.  1142.    Washington,  Mississippi. 

I  3  very  large.    (Skull  looks  narrow.) 
N.  M.  955.    Carlisle,  Pennsylvania. 

Has  an  I  3  on  each  side.    Small,  but  very  distinct. 
N.  M.  35292.    North  Carolina. 

Lacks  PM  1  right  side.    Evidently  decidnous. 
N.  M.  3922.  Georgia? 

Right  I  x  and  I  3  and  left  I  2  wanting.   Those  of  the  right  side  seem  to  be  merely 
worn  down  to  the  gum.    The  lower  jaw  has  a  trace  of  an  I  T  on  each  side  in 
the  gam. 
N.  M.  1638.    St.  Louis,  Missouri. 

Left  I  2  and  I  3  and  right  I  3  wanting.    All  teeth  much  worn. 
A.  M.  4489.   Eockport,  Texas. 

Only  a  trace  of  1 1  and  I  3  left  side  and  I  2  right  side. 
A.  M.  4485.    Eockport,  Texas. 

Only  a  trace  of  I  a  and  1 3  both  sides. 
A.  M.  895.    Raleigh,  North  Carolina. 

I  *  and  I  3  left  side  and  I  -  right,  wanting.    Evidently  decidnous. 
A.  M.  1002.    Raleigh,  North  Carolina. 

Has  a  small  I  ^  on  left  side. 
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regarded  as  an  abnormality  also.  I  have  examined  three  albino  moles 
of  the  genus  ticnhipx,  one  each  from  Georgia,  Alabama,  and  Louisiana. 

In  the  Alabama  specimen,  which  is  the  only  well  preserved  dry  skin, 
the  hair  is  dull  white  at  the  base,  then  a  very  delicate  tint  of  orange- 
tawny  and  cream- white  at  the  tips.  On  the  head  and  the  lower  surfaces 
the  orange  tint  is  considerably  stronger. 

A  large  individual  from  Ohio  has  the  under  surfaces  and  the  head 
and  shoulders  pure  white,  but  the  white  area  is  irregular  and  occupies 
more  of  the  right  side  than  the  left.  A  young  specimen  from  Florida 
lias  pure  white  hair  on  the  left  side  of  the  breast  and  around  the  wrist 
and  a  band  of  the  same  color  extends  over  the  left  shoulder.  Several 
specimens  which  I  have  examined  have  white  patches  of  small  extent 
about  the  mouth,  nose,  and  feet. 

CIIAHACTEBISTICS  OF  YOUXG  MOLES. 

Though  I  have  never  seen  fresh  specimens  of  very  young  moles,  I 
surmise  that  they  must  present  a  very  singular  appearance.  The  fur 
is  short  and  oppressed  and  of  a  silvery  color,  and  lighter  than  that  of 
adults.  The  tail  is  relatively  long,  and  the  claws  are  long  and  acutely 
pointed,  especially  those  of  the  hind  feet.  The  fore  feet  are  relatively 
large. 

D.  A.  30419.    Highland,  Maryland. 

Lift  I  '  and  I J<  w  anting. 
D.  A.  33102.    Ealeigli,  North  Carolina. 

Left  1 1  wanting. 
D.  A.  30426.    Washington  City. 

Left  and  right  1  1  wanting. 
D.  A.  57029.    Greensboro,  Alahama. 

Wants  right  PM  1  and  I  2  on  both  sides. 
N.  M.  Kill.    St.  Limis,  Missouri. 

Has  I  a  larger  than  T  3  . 
X.  II.  1642.    St.  Louis,  Missouri. 

Evidently  same  as  preceding  on  right  side;  on  left  I  2  is  entirely  lacking,  with 
no  trace. 
X.  M.  1639.    St.  Louis,  Missouri. 

Ditto  as  regards  size  of  1  3. 
N.  51.  35202.    Illinois  f 

Left  I  s  deciduous. 
N.  M.  35200.    Warsaw,  Illinois. 

I  a  considerably  larger  than  I  3  . 
N.  II.  35203.    Warsaw,  Illinois. 

I  z  and  1  a  both  sides  gone.  A  very  slight  depression  the  only  trare  of  them. 
N.  M.  7269.  Fairfield  County,  Ohio. 

Has  very  distiuct  1    on  each  side.    Left  PM  1  is  ahsent.    (This  is  a  very  large 
specimen  with  mottled  white  and  gray  fur.) 
N.  M.  11140.   St.  Louis,  Missouri. 

1 1  wanting  on  both  sides. 
N.  M.  1141.   Charleston,  South  Carolina. 

Has  a  small  but  distinct  I  7  on  both  sides. 
D.  A.  51386.    Eockport,  Texas. 

I  2  and  I  a  on  both  sides  wanting. 
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HISTORY  OF  THE  SPECIES. 

This  species  occurs  in  the  tenth  edition  of  Linnaeus's  Systema  Na- 
turae1 under  the  name  of  Sorex  aquations.  The  diagnosis  and  descrip- 
tion given  are  quite  accurate  and  there  is  no  doubt  as  to  the  species 
intended.  The  only  synonym,  however,  is  Talpa,  Virgin ianus,  niger, 
Seba,2  which,  though  cited  here  and  for  many  years  after  as  an  equiva- 
lent of  S.  aquaticus,  I  find  to  be  identical  with  Talpa  europcea.  As  Seba 
gives  an  excellent  figure  of  his  species,  there  can  be  no  doubt  as  to  its 
identity,  though  why  he  did  not  recognize  that  it  was  the  European 
mole,  is  not  readily  explainable.3 

As  authority  in  regard  to  the  habitat  of  his  Sorex  aquations,  Linnteus 
cites  P.  Kalm.  Kalin  saw  the  burrows  of  the  mole  on  the  shores  of  the 
Schuylkill  River  at  Philadelphia.4  He  remarks  on  the  strength  and 
other  characteristics  of  one  captured  (probably  at  some  subsequent 
time),  but  does  not  describe,  it  in  detail,  saying  that  he  intends  to  do  so 
in  another  work.5 

Kerr,  in  his  English  edition  of  Linnfeus's  Systema  Naturse,6  published 
in  1792,  introduces  an  American  species,  under  the  name  of  Talpa  fusea 
or  the  Brown  Mole.  This  is  based  primarily  on  the  Brown  Mole  of 
Pennant,  although  Sorex  aquaticus,  Linn.,  and  also  the  Talpa,  Virgin- 
iumis,  niger  of  Seba,  are  quoted  as  synonyms.7  Pennant's  "Brown 
Mole"  is  in  turn  Linnajus's  Sorex  aquaticus?  Pennant's  specimens 
were  from  New  York,  whence  he  obtained  his  Yellow  Mole  and  also  his 
Itadiated 9  and  Long-tailed  Moles.9  He  mentions  especially  in  this  con- 

1  Page  53. 

•Mns.,  I,  p.  51,  pi.  32,  fig.  3. 

3ErxIeben  seems  to  have  suspected  that  such  was  the  case.  He  quotes  Seba's 
name  under  Sorex  aquatictin,  with  a  mark  of  interrogation,  and  adds  "videtus  potins 
varietas  Talpaeeuropeae"  (Syst.  Regn.  Anim.,  1777,  p.  123).  Shaw  was  struck  by  the 
resemblance  between  Seba's  species  and  the  European  mole,  but  it  did  not  occur  to 
him  to  doubt  the  correctness  of  the  locality  given  by  Seba.  He  writes  as  follows : 
"This  species  so  completely  resembles  the  common  European  mole  in  almost  over- 
particular, that  it  might  pass  for  a  variety  of  that  animal.  *  *  *  It  seems  to 
have  been  first  described  by  Seba,  and  is,  according  to  that  author,  a  native  of  Vir- 
ginia" (Gen.  Zoology,  I,  pt.  1,  Mam.,  1800,  p.  521). 

Other  moles  represented  on  plate  32  of  Seba's  work  have  erroneous  localities 
assigued  to  them,  and  one  figure  (fig.  2)  appears  to  be  entirely  incorrect.  It  repre- 
sents a  mole  like  Talpa  europwa,  with  fore  feet  like  a  ChrijuochloriB. 

4Kalm's  Travels  into  North  America.  Forster's  English  trans.,  vol.  1,  1770,  p.  90. 
Forster  thinks  the  species  here  referred  to  is  Condylura  cristaia,  which  does  not  seem 
to  nie  probable. 

6This  intention  was  never  carried  into  effect,  so  far  as  I  know. 

•Kerr,  Animal  Kingdom,  1792,  p.  202. 

'Probably  Kerr  did  not  propose  to  establish  a  new  species.  He  writes :  "  This  and 
the  Crested  species,  though  placed  in  the  Systema  Nature  among  the  shrews,  have 
the  manners  and  figure  of  the  molOj  etc."  He  probably  considered  that  he  had  a 
right  to  give  a  new  specific  name  in  transferring  the  species  to  the  genus  Talpa. 

"Pennant,  Quadrupeds,  3d  edition,  1793.  p.  232.   I  have  not  the  first  edition, 

9Equivalent  to  Condylura  cristata. 
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jiection  that  lie  did  not  obtain  specimens  of  Seba's  Talpa.  Yirginiantts, 
niyer,  which,  of  course,  was  quite  natural,  as  that  species  is  really 
Talpa  eitropcca. 

Pennant's  "Yellow  Hole"'  became  Talpa  europcca flavesrcnx  at  the 
hands  of  Erxleben,2  who  merely  translated  the  English  description  into 
Latin,  but  adds  Seba's  Talpa,  Mrt/iniaims,  nii/er,  with  an  interrogation, 
as  a  synonym. 

Sclireber  mentions  Pennant's  "Yellow  Mole"  under  the  name  of 
"Der  gelbe  Maulwurf,"  but  does  not  give  it  a  Latin  designation.  He 
also  includes  in  his  summary  "Der  rothe  Maulwurf,"  which  is  Seba's 
"Talpa,  rubra,  Americana."  '  Under  the  genus  Sorer  he  has  "Der 
Weisssehwanz.  Tab.  CLVIII.  Sorer-  aquatints  Linn.,"  citing  Seba's 
"Talpa,  Yiryiniamix,  nitpr,"  and  Pennant's  "  Brown  Mole,"  as  synonyms.' 

Gmelin  cites  Pennant's  "  Yellow  Mole,"  and  gives  to  the  form  the 
name  of  Talpa  europaa  jiant:'  In  1.7!*2  Kerr  shortened  this  name  to 
Talpa  Jiara.6 

Shaw,  whose  "  General  Zoology"  appeared  in  ISOO.  has  two  American 
species  of  moles,  besides  those  referable  to  Oondi/lura  cristata.  These 
are  the  "Purple  Mole"  and  the  "Brown  Mole."  The  "Purple  Mole, 
Talpa  purpurastt:ns,v  is  based  on  Seba's  Till  pa,  Yiryiiiianus,  niacr,  and  is 
therefore  equivalent  to  Talpa  europira  (see.  p.  40).'  The  "Brown  Mole, 
Talpa  fttscn.'"1  like  Kerr's  species  of  the  same  name,  is  based  on  Pen- 
nant's "Brown  Mole,"  which,  as  already  stated,  is  equivalent  to  Liu- 
naeus's  Sorri-  aquations.  Shaw  employs  this  hist  as  a  synonym,  with  a 
mark  of  interrogation,  and  says  : 

If  this  species  be  the  .same  with  the  Sorrx  aqttaticus  of  Linna'us,  it  has,  according 
to  that  author,  webbed  fore  feet,  and,  from  its  name,  should  seem  to  inhabit  watery 
places;  but  neither  of  these  circumstances  are  mentioned  by  .Mr.  Pennant. 

In  1S20  Desmarest  introduced  the  name  Scalops  canadensis  for  our 
species.9  though  for  what  reason  does  not  appear,  unless  employed  as  a 
translation  of  Ouvier's  "  Scalope  du  Canada."10  In  this  he  was  followed 
by  Godman  in  1831." 

Harlan's  Scalops  pcnnsylranica 12  appears  to  be  the  present  species. 
This  form  was  supposed  by  Harlan  to  differ  from  Sntlops  aquatints  in 

'Quadrupeds.  1771,  p.  312  [fide  llaird);  ditto.  3d  ed.,  II,  1793,  p.  230.   Keally  given 
as  a  variety  of  the  European  mole. 
JSvst.  Regn.  Anim.,  1777,  p.  118. 
"Siiugethiere,  III,  1778,  pp.  559  and  561. 
*Loc.  cit.,  p.  566. 

"Gmelin,  Linn.  Syst.  Nat.,  13th  ed.,  17X8,  p.  110. 

pKerr,  Anim.  Kingdom,  1792,  p.  HOI. 

'Shaw,  Gen.  Zool.,  Lpt.  1,  Mam.,  1800,  p.  521. 

*Loc.  cit.,  p.  524. 

-'Marnmalogie,  pt.  1,  1820.  p.  155. 
'"Ki-fine  Anim.,  1st  ed.,  I,  1817,  p.  135. 
"Amer.  Nat.  J  list.,  I,  1831,  p.  84. 
12  Fauna  Americana,  1825,  ]i.  33. 
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the  form  of  its  molar  teeth,  but,  as  his  description  of  them  agrees  with 
the  latter  species,  it  is  supposable  that  he  was  misled  by  the  descrip 
tions  of  I".  Cuvier  and  Desmai  est.  He  gives  tlie  whole  number  of  teetli 
as  40.  or  4  in  excess  of  the  proper  number.  This  was  due  to  the  addi- 
tion of  4  "false  molar''  teeth  to  the  dental  formula,  an  error  which 
probably  crept  in  unintentionally,  as  he  states  in  another  place  that 
"this  species  corresponds  in  the  number  and  arrangement  of  its  teeth 
with  the  genus  Sealops  of  F.  Cuvier."'  The  type  (a  skeleton)  was  pre- 
sumably from  Pennsylvania. 

The  error  in  the  dental  formula  of  Harlan's  Sealops  pennsyleaniea  led 
Lesson,  in  1827.  to  establish  the  genus  Talpasm-e.r  for  the  reception  of 
the  species.1 

The  first  reference  to  the  common  mole,  under  the  name  now  used, 
appears  to  be  that  in  F  Cuviei's  work  on  the  teeth  of  mammals,  pub- 
lished in  182."). 2  This  is  not  quite  in  the  regular  form,  as  he  gives 
merely  the  name  of  the  genus  Sealops  in  his  systematic  index,  and 
under  it  "Scalope  aquatique,  sorer  aiiiiatiens.  Linn."' 

The  intention,  however,  was  clearly  to  name  the  species  Sealops 
aqualieiis,  but  this  was  not  formally  done,  so  far  as  1  have  been  able  to 
ascertain,  until  1S20,  when  it  occurs  in  Fischer's  Synopsis  Mainmalium. J 

In  1842  Baclnnan  published  an  admirable  revision  of  the  American 
moles,4  in  which  he  cleared  up  the  synonymy  of  the  species  under  con- 
sideration, and  corrected  many  misapprehensions  prevailingat  that  time. 

In  1853  Dr.  Johu  L.  LeConte  attempted  a  revision  of  the  American 
moles  on  the  basis  of  specimens  in  the  museum  of  the  Philadelphia 
Academy.'' 

Ho  considered  that  the  genus  Sealops  was  not  well  founded,  and 
returned  all  the  species  to  the  genus  Talpu,  which  he  then  proceeded  to 
divide  into  sections.  These  sections,  one,  two,  and  three,  cover  quite 
exactly  the  genera  Talpa.  Seapanits,  and  Sealops,  respectively,  as  they 
were  currently  adopted.  "With  the  first  section,  of  which  the  type 
was  Talpa  eitropera,  we  have  no  concern.  The  second  section  contained 
Talpa  breiceri,  Talpa  anea,  Talpu  townxendii,  and  Talpa  fa'niafa.  Talpa 
bretreri  is  the  species  recognized  in  this  work  as  Parasealops  breireri 
(Bachman).  and  the  other  species  are  supposed  to  be  identical  with 
Sen  pan  i<  x  toinisentli,  as  will  be  more  fully  stated  when  considering  that 
genus. 

The  third  section  contains,  besides  Sealops  aqualicus,  a  species  called 
Talpa ■■pennant ii.  which,  as  LeConte  states,  "appears  to  be  the  yellow 
mole  of  Pennant."0   It  is  not  based  on  this,  however,  but  on  a  specimen 

■Lessou,  Manuel  de  Mammalogie.  1X27,  p.  121. 
2F.  Cuvier,  Dents  des  Manunifires.  ]K2u,  p.  251. 
"Page  249. 

'  Boston  Journ.  Xat.  Hist.,  IV,  1842.  p.  26. 
Troc.  Acad.  Xat.  Sci.  Phila.,  VI,  1853,  p.  326. 

(! If  Pennant's  "  yellow  mole  "  were  a  valid  species,  LeConte's  name  would,  of  course, 
have  no  standing,  as  the  former  received  a  Latin  appellation  long  before  LeConte'e 
paper  appeared. 
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in  the  Philadelphia  Academy  Museum,  which,  from  its  large  size  and 
other  characters,  would  seem  to  be  the  same  as  Scalops  aquations  argen- 
tutun.    The  description  is  far  from  satisfactory. 

LeOonte  refers  in  the  paper  under  consideration  to  the  Talpa  cupreata 
of  J'afinesque,  which,  he  says,  is  "  unknown  in  recent  times."  So  far  as 
may  be  judged  from  Rafinesque's  diagnosis,  the  name  should  be  consid- 
ered a  synonym  of  typical  Scalops  aqimticm.  The  tail,  however,  is 
short  ("le  septiime  de  la  longueur"),  which  may  possibly  indicate  that 
Rafinesque's  specimen  was  from  Florida,1  and  represented  the  subspe- 
cies anstrulix.  This  is  unlikely,  however,  as  in  a  reference  to  it  subse- 
quent to  the  original  description  he  remarks  that  it  was  "  one  of  the 
moles  found  in  the  Atlantic  States." 2 

DESCRIPTION  OF  THE  TYPE  SPECIMEN  OF  SCALOPS  TAEVUS,  RHOADS. 

Xo.  14u'S.    Male.    Tarpon  Springs,  Florida,  December  24,  1893.    ( Rboads  collec- 
tion.)   Collector's  measurements:  "L.,_4.60;  T.,  0.60;  H.  f t.(  ?),  0.73." 

This  is  probably  an  adult,  but  the  great  wearing  of  the  teeth  would 
appear  to  be  due  to  its  having  been  kept  in  confinement.  All  the 
sutures  are  closed  and  there  is  a  small  crest.  (The  left  zygomatic  arch 
and  coronoid  are  broken.) 

The  skin  measures  0.113  mm.  from  tip  of  snout  to  base  of  tail;  tail, 
without  hairs,  10  mm.;  hind  foot  and  claw,  16.5  mm.;  hind  foot,  with- 
out claw,  14  mm. 

General  color  silvery  brown.  The  wrists,  the  region  of  the  eyes,  and 
two  spots  on  the  breast  are  rust  colored. 

The  front  claws  have  upon  them  a  deposit  of  quartz  grains  united 
by  a  black  pasty  material. 


1  Through  the  kindness  of  .Mr.  Howard  M.  Ballon,  of  Melrose  Highlands.  Massachu- 
setts, I  am  able  to  quote  Ratinesque's  diagnosis  from  the  rare  work  in  which  it  occurs. 
This  is  the  "  Precis  des  decouvertes  ct  travaux  somiologiques."  Palermo,  1814.  The 
diagnosis,  which  occurs  on  p.  14,  is  as  follows :  "  Talpa  cupreata.  Queue  le  septieme 
de  la  longueur,  totale  brun  luisant  argents,  a  reflets  cuivrcs  et  pourprt's,  gorge 
legerement  ronssatre,  museau  couleur  de  chair  et  nu,  pieds  concolors. — Obs.  de 
l'Amcr.  septentrionale." 

2  Atlantic  Journal,  1832,  p.  HI. 


Dimensions  of  the  type  sl  ttll. 


mm. 


Greatest  length  

Basilar  length  (Ilenscl)  

Mastoid  breadth  

Greatest  zygomatic  breadth  

Palate  length  (inside  incisors)  

Angle  to  coronoid  of  mandible  (angle  broken) 


29.5 
24.0 
15. 3 
13.8 
12.3 
8.3 
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DESCRIPTION  OP  THE  TYPE  SPECIMEN  OF  SCALOPS  A<,>UATICTJS  AUS- 
TRALIS,  CHAPMAN. 

Gainesville,  Florida,  May  4,  1S91.    F.  M.  Chapman.    (Amer.  Mils.) 

This  is  a  rather  young  individual,  as  shown  by  the  skull,  in  which  the 
teetli  are  unworn  and  the  outlines  of  the  nasal  bones  and  even  the 
suture  between  the  preniaxillse  and  maxilla'  are  still  distinguishable. 
There  is  no  crest  and  the  occipital  and  other  posterior  sutures  are  open. 

The  skin  measures  !)!)  mm.  from  tip  of  snout  to  base  of  tail;  tail 
without  hairs,  21  mm.;  length  of  fore  foot  and  claws,  19  mm.;  width 
fore  foot,  l(i  mm. ;  length  hind  foot  and  claws,  1 7  mm. 

The  general  color  is  silvery  brown,  which  is  exactly  matched  by  speci- 
mens from  farther  north,  notably  Xo.  ±.'813,  I).  A..  Washington  City, 
which  is  a  little  older. 

The  hairs  of  the  snout,  wrists,  backs  of  feet  and  tail  are  dull  white, 
without  any  rusty  admixture,, 

DESCRIPTION  OF  THE  TYPE  SPECIMEN  OF  SCALOPS  TEXANIS, 
J.  A.  ALLEN. 

j}}Sg.    Presidio  Co.  ?  Texas.    Wm.  Lloyd.    18x7.    (Amer.  Mas.) 

The  skin  is  in  poor  condition.  The  animal  appears  to  have  been  kept 
in  confinement,  as  the  claws  are  long  and  irregular. 

The  color  is  dull  brown,  with  an  irregular  soiled  rusty  area  on  the 
under  side  of  the  body,  from  thejaw  to  the  middle  of  the  belly,  and  other 
spots  of  the  same  on  the  belly  and  sides.  There  is  more  of  this  rusty 
color  about  the  sides  of  the  head  and  around  the  wrists. 

The  color  is  similar  to  that  of  the  Bockport,  Texas,  series,  but  is 
browner,  due  apparently  to  t  lie  fur  being  worn  and  faded.  The  skin  does 
not  show  bright  orange  red  spots  about  the  eyes  which  are  present  in 
many  of  the  Eockport  specimens,  but  there  is  a  dull  reddish  brown 
in  the  same  situation. 

The  skin  measures  as  follows: 


Head  anil  body   100.0 

Tail  vertebra'   21. 0 

Fore  foot  and  claw   19. 5 

Hind  foot  and  claw  -.-  -   17.0 

The  skull,  which  is  much  broken,  measures  as  follows: 

ram. 

Length  of  upper  tooth  row   14.8 

Breadth  across  palate,  between  post-external  angles  of  first  molars   10. 0 


Average  dimensions  of  10  fresh  xpecimens,  N.  ft.  iypicm  (Bangs  Coll.). 


Locality. 

Total 
Length. 

Length  of  j  Length  of 
tail.        hind  foot. 

Liberty  Hill,  Conn.  (5)  

159.3 
16S.0 

26.6 
-29.0 

19.5 

20.0 

Iireartth  of ! 
fore  foot.  [ 
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3546   :  Bangs  . 

706,  do  . 

708; . . . 
3544  ... 

705,... 

704! . . . 
4276  ... 


701'. 

702;. 


1537  2539 


1207  . 

1206  . 

1790  1129 
793  1594 
809  1610 


274  2850 


48H . 

35060  . 

30419  . 
3389  . 
33871  2750 
3388,  2751 

3607218370 


■  30297122844 
80311,22858 
30426.... 
59607  .... 

1935!  75- 
2311416317 
1140 
668  1444 


....do  

Amer.  Mus 


...do  

Merriam  — 

....do  

....do  

Amer.  Mus , 
...do   


 do  

..  -do   

Dept.  A  gric 

Merriam  

....do  

 do  

Nat.  Mus . . 
Dept.  Agric 


936  1258 
805  1717 

33173  25767 
33175  25769 

33174  25768 
894  1716 

-33172  25766 
669  1445 
1002  1137 

23611  3048 


S08|  1079 
3527219792 
1505. 


1525 
1141.. 


Nat.  Mus... 

....do  

....do  

 do  

Amer.  Mus . 

Merriam  

Amer.  Mus . 
 do  

Dept.  Agrlc. 

 do  

 do  

Amer.  Mus . 

Dept.  A  gric . 

Amer.  Mus . 
 do  

 do  

Merriam  

Dept.  Agric. 
Nat.  Mus 

Amer.  Mus . 
Nat.  Mua... 
Merriam  — 


....do  .... 
Nat.  Mus. 


 do  

 do  

...  do   - 

Liberty  Hill,  Conn. 

 do  

—  ..do  

...do  

....do  :  

Tsrrj^own  Heights, 

Tarrvtowu  Heights, 

Dunwoodie,  N.  Y.. 

Sing  Sing,  N.T  

""do  YYYYYYYYYYYY. 

Hastings,  N.T  

CentralPark,  N.T. 

Englewood,  N.J — 

Carlisle,  Pa  

....do   

...  do  


Baltimore,  Md . 
Highland,  Md . 
Laurel,  Md  .... 


..do  . 

 do  

Baltimore,  Md  

Washington,  D.  C  . . 

!!!"do YYYYYYYYYYYYY. 

 do  

 do  

Brlghtwood,  D.  C... 
District  of  Columbia 

Ballston,  Va  

Clarke  County,  Va. 
Raleigh,  N.  C  


..do. 
 do...  

 do  

 do  

...-.do  

 do  

 do  

 .io  , 

 do  

 do  

Asheville,  N.  C  

Highlands,  N.C.... 
Roan  Mountain 

(3,500  ft.),  N.  C. 
Raleigh,  (?)  N.  C... 

Frogmore,  S.  C  

 do  

 do  


....do  


 do  

Charleston,  S.  C  . 


mm. 

<S  34.6  28.2  15.4 
o* ;  H4.o  -n.d  14.8 
9  '  35.0  28.2  15.0 
9.  32.5  26.4|  14.0 
9'  32.5:  26.0  14.0 
t'  ;  e.  0  29.5  15.8 
0*  35.81  29.  2i  15.8 
9  35.0  28.9'  15.5. 
?  !  35.2  29.0  15. 0| 
9  i  35.  0.  28. 


15.  8! . . 

L.J 


33.4!  27.7 
36.0  29. 
34.5.  28. 


34.4  20.0 

33.5  28.2 

32.6  27.0 
33.0  27.5 
33.8!  27. 


34.4  28.8 
33.0  27.0 
33.  o:  27.4 
27.6 
26.0 


1.0  : 


17.8 


15.7 
15.0 
15.0 
15.0 
14.5 
15.5 
15.0 
15.  0[  17. 
14.0,  16.5 

14.  4| 

15.  l|  17.6 
14.fi  17.5 
15.2:  17.8 
14.81  17.6 
14.  3:  16.7 
14.  3j  17. 9 
14.6  16.8 
14.6 

17.8 
17.0 
17.2 
17.0 


14.3 
13.8 
14.3 
14.  0' 

13.6  16.7 

13.6  16.3 

13.2  16. 

13.2  16.4 

13.2  16.5: 

13.3  15.81 
14.1  16. 


31.8  25.9 
31.6  25.9 
31.5  25.7 
31.2  25.8 
31.0,  26.0 
31.0  25.71 


82.0  27.0  14.  P;  17.3 

38. 0  27.6  14.5.  17.7 

88.0,  30.1  16.0  18.6 

13. 3|  10.6 

13.7  16.6 

14.6.  17.5 

14.6  17.4 


33.6  27.2 
32. 51  27.0 


14.  %  17.4  15.5 

14.2!  17.0  15.0 
13.4  1 


Youngish. 
Adult,  or 
lens. 


Do. 


Young. 
Adult. 
Adult, 

less. 
Adult, 

less. 
Adult. 
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Dimensions  of  skulls  of  Scalops  aquaticus  australis. 


a 

C,  o 

natic 

1 

Catalogue 

o'- 

S> - 

number. 

■ 

«.9 

1 

111 
S3  a 

0  ^ 

u  s 

Collection. 

Locality. 

t 
a 

So  ' 

if 

p>g 

«  2 

®  2 

Age. 



3 

1 

s 

,2 

3 

« 

£  • 

tars 
ga 

*.£ 

OS 

readth 
tero-e: 
of  tirs 

Ml 

m 

'Ji 

EH 

« 

i-1 

eq 

mm 

1130 

1858 

Anicr.  JxLub  . 

ixainesville,  J?  Ja .... 

? 

14.2 

9.0 

3.7 

Adult. 

Bangs  

it  r 

in 

14.5 

8.8 

4.0 

Do. 

■urn 

d" 

31  C 

26  C 

13 

16  ( 

14.4 

8.8 

4.0 

Do. 

3M» 

!!!!!do 

'".'.'.do  """"""" 

d" 

3o!o 

25.  i 

13^3 

15!  ( 

13.8 

8.  2;   3.  8 

Do. 

MM 

 do  

 do  

d" 

3i.  e 

25.5 

13.  0 

16.  ( 

9.0 

4.0 

Do. 

MM 

 5i°  



13.  ( 

16.  ( 

9.0 

4.0 

Do. 

S4W 

 do  

d1 

so!g 

24  * 

13.  0 

16. 4 

14.5 

fl.  0 

4.0 

Do. 

urn 

....do  

<f 

31.0 

S&C 

13.2 

16.0 

14.2 

8.2 

4.0 

Do. 

urn 

do 

 do  . . 

rt 

30.5 

24  8 

12.  £ 

16.  ( 

14.0 

9.0 

4.0 

3471 

 do  

 do  

30^6 

26.0 

lit!  2 

16.5 

14.5 

8.5 

4.  0 

Do! 

3487 

 do  

 do  

9 

30.0 

25.0 

13.0 

15.5 

13.5 

8.2 

3.8 

Do. 

3468 

 do  

 do  

? 

30.2 

25.5 

13.0 

16.2 

14.4 

9.0 

4.0 

Do. 

23510  16579 

Dept.  Agric. 

Hypolaxoand  Lake 

27.8 

23.2 

11.3 

7.8 

» 

Do. 

Wortfi,  Fla. 

63350 

Nat.  Mas  . . . 

Orange  Hammock, 
De  Soto  Couuty. 
Fla. 

d" 

30.0 

24.2 

12.4 

16.0 

14.0 

9.0 

3.3 

Adol  es- 
cent. 

7268 

 do  

Biloxi,  Miss  

31.0 
32.7 

25.6 

13.4 

16.3 

14.1 

8.0 

3.7 

Do. 

36935 

4841 

 do  

New  Orleans,  La — 

27.2 

14.4 

16.2 

14.2 

3.8 

Youngish. 

Dimensions  of  skulls  of  Scalops  aquaticus  machrimis. 


35666 
4264 
46496 


13843 
3654 
34411 


Merriam 
Dept.  Agric. 


36515  21813  Nat.  Mus  . . 

2016  1029;  do  

153981  \  do  

35211  1962C  do  

35200   j  do  

35201  19616  do  


35203 10618 
30555  21871 
25350  18; 
53792  . . . 

1831  . . 
43701 31900 
54097  . 
40407. . . 
64225  . . 

1638 

1639 

1641 

1642 
3fi936  1 

2955  . 

2956.. 

2957  .. 

2958  . . 
46384% 
57030.. 
57031 .. 
57029.. 


....do  

....do  

Dept.  Agric. 

 do  

Amer.  Mus 
Dept.  Agric. 

...do  

...do  

...do  

Nat.  Mas  .. 

...do  

...do  

...do  

...do  

Bangs 


DjIS  

,!do ;;;;; 

..ilo  

Dept.  Agric 
...do  

...do  

...do  


Fairfield  County, 

Ohio. 
Madfsonville,  Ohio 

Kubanks,  Ky  

Big  Sandy,  Tenn  . 


Hamilton,  111  

Alton,  IU  

Belleville,  IU  

Warsaw,  HI  

....do  

....do  


....do  

 do  

Elk  River,  Minn.. 

 do  

FortSnelling,  Minn 
Council  Bluffs.Iowa 
Onaga,  Kana  

Bismarck,  Mo  

St.  Lonis,  Mo  

....do  

...do  

...do   

Grand  Coteau,  La. 
Her  Bonn,  La — 

do 


...do  

...do  

Greensboro,  Ala. 

...do  

...do  


38.0  31.2 
36.0,  30.3 
38.6,  32.3 


35.2 


36.2 
34.3 
36.3 
36.4 
37.7 
36.3 
8*4 

37.8  31.5 


3».6 

34.0 

34.4 


16.6  10.8 
16.11  18.6 
17.0  20.6 


20.3  18.4 
18.9  . 
19. 0!. 
19.6.  17.2 


11.4 
10.5 
10.4 


19.0  10.4 

20. 8  j 

19.3  16.9 


18.7!  17.0 

18.8;  16.7 

19. 81  17.7 

19. 5 1  17.0 

19.8:  16.5 

20.8  18.2 

19.8  17.2 

18.71  16. 8. 

18.6  16.5 

18.0  16.0 

17.2:  15.5 

15.0  18.01  16.0 
15.0  17.  ft. 


33. 01  27.0  14.0 
I'2.0  ! 

33.0  27.41  14.2 

32.4  27.2  14.0 

31.9  26.8  13. 41  17. 0: 


17.  5|  15.5 
17.0:  II 
17.6  15.0 


4.3 

Old. 

3.8 

Youngish. 

4.0 

Adult,  or 

less. 

4.8 

Adult. 

4.2 

Do. 

3.6 

4.4 

Youngish. 

4.5 

Do. 

4.5 

Adult,  or 

less. 

4.2 

Do. 

4.0 

Adult. 

4.4 

Do. 

4.2 

Immature. 

4.0 

Adult. 

4.0 

Do. 

4.5 

Do. 

4.0 

Do. 

4.1 

Old. 

4.5 

Adult. 

4.0 

Do. 

4.4 

Do. 

4.0 

Do. 

4.2 

Do. 

4.0 

Youngish. 

4.0 

Adult,  or 

less. 

4.2 

Adult. 

3.0 

Do. 

3.3 

Youngish. 

3.9 

Do. 

3.9 

Do. 
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Dimensions  of  skulls  of  Scalops  aquaticas  texanus. 


Dept.Agrie.  Padre  Island,  Tex.. . 
 do  ;  do  

 do  ;  Near    Santa  Rosa, 

j  Oft  moron  County, 
|  Tox. 

....do  '  Corpus  Chris ti,  Tex. 


..do  . 


Dept.  Agrir. 
 do  


....do  

Atner.  Hus  . 


Rock  port,  Tex  


....do  


..do  


5043  4323  ilerriauj 


Fort  Reno,  Okla  . . 
Aransas  County, 
Tex.  ( 1) 


25.0 


£1 


mm, 
14.0 
13.7 


mm.' mm.  mm.  mm. 

17. 4  15.1      9.7.    3.7  Adult. 

17.6  15.3    10.0    4.0  Adult, 

I  less. 

16.  6   Adult. 


14.4 
13.9  : 
14.3 
13.6: 
13. 8j  : 
13  6  : 
13.7  : 


24.7  13.0 
24.2  12. 

30.5  |... 

31.1  25.61  13.2 

«J  07  J  ■ 


■  I 

15.3,    10.0!  4.3 


15.0 
15.5 
14.7 
14.9 
14.  1, 
15.0 


Do. 
Do. 


3.4 

3.3  "Imma- 
ture." 
3.8  Young. 
 I  Type,  old. 


Genus  SCAPANUS,  Pomel. 

Scapanns,  Pomel,  Archiv.  Sci.  Pliys.  and- Nat.,  IX,  1848,  p.  247.    (Based  on  Scalops 
townsendi  and  S.  breweri,  Bachman.) 

Body  fusiform,  depressed.  Feet  fossorial.  Maims  very  broad,  with 
large  os  falciforme;  palms  turned  outward;  toes  not  webbed.  Muzzle 
produced;  nostrils  superior.  Tail  short,  thick,  terete,  scaly,  sparsely 
clothed  with  long  hair.    Auricular  orifice  and  eyes  minute. 

Skull  depressed;  tympanic  bullae  complete;  anterior  nares  somewhat 
inclined  upward.  Palate  only  slightly  prolonged  behind  the  last  molar. 
First  upper  incisors  large.  Internal  basal  cusp  of  molars  narrow  and 
simple. 

Pelvis  with  two  osseous  bridges  connecting  the  sacral  vertebrse  with 
the  ischium. 

Dental  formula:  i,      c,  |;  pm,  j;  m,      total,  44. 

This  genus  is  very  closely  allied  to  Scalops,  from  which  it  differs 
chiefly  iu  the  number  and  relative  size  ,  of  the  teeth.  In  Sealops  the 
third  lower  incisor  and  the  lower  canine  are  wanting  in  the  functional 
dentition  and  the  premolars  are  but  three  above  and  below,  while  in 
Bcapanus  the  iucisor  and  canine  are  present  and  also  four  premolars. 
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The  second  and  third  upper  incisors  in  Scapanus,  though  small,  are  not 
minute  as  in  Scalops. 

The  nostrils  are  commonly  stated  to  be  "supero-lateral"  in  Scapanus 
and  superior  in  Scalo/is,  but  I  am  unable  to  discern  any  differeuce  iu 
their  position  in  the  two  genera;  they  are  superior  iu  both. 

Since,  establishing  the  genus  Scapanus,  by  Pomel,  iu  1848,  both  Town- 
send's  mole  and  Brewer's  mole  have  been  constantly  included  iu  it. 
The  hitter  species  presents  very  distinct  osteological  characters,  how- 
ever, and  I  have  separated  it  under  the  name  of  Parascalops. 

Pomel  introduces  the  genus  Scapanus  in  the  following  manner:1 

"2e  type  [des  Talpiensl,  Lei'Tokhixiens,  trompe  grele  aiguej  narines  onvertes 
pres  de  rextremite"." 
Genres  Hyporyssus?,-  Scalopn,  Siapatuis. 

Nota. — Ce  troisieme  genre  differe  des  scalops  par  la  position  laterale  et  mm  supo- 
rieure  de  l'ouverture  des  narines,  et  par  la  formule  dentaire  comprenant  vine  inter- 
niediaire  superieure  et  trois  inferieures  de  phis.  Les  especes  sont:  Scapanus  Toiv- 
aendii  [siej  et  Breweri  (Seal.  Towsendii  [sic]  et  Breweri  Bachm.). 

EXTERNAL  CHARACTERS  OF  THE  GENUS. 

Body  fusiform,  depressed.  Head  conical.  Snout,  nostrils,  and  lips  as 
in  Scalops  aquaticus.  Eye  minute,  concealed  in  the  fur  but  not  covered 
by  membrane.  Auricular  orilice  concealed  by  the  fur,  circular,  about 
1.5  mm.  in  diameter. 

Fore  feet  very  large,  as  iu  Scalops.  Palms  (with  toes)  shorter  than 
soles,  subcircular,  or  about  as  long  as  broad;  naked  and  pseudo-tuber- 
cular below;  sparsely 
hairy  above,  with  a 
conspicuous  fringe. 
Toes  scarcely  webbed. 
Claws  very  large  aud 
broad,  as  iu  Scalops 
aqtiaticus. 

Hiud  feet  long  aud 
narrow.  Upper  sur- 
face covered  withrather 
sparse  long  hairs,  the 
outer  of  which  form  a 
fringe  around  the  sides 
of  the  soles,  which  fringe  is  especially  long  on  the  outer  side  of  the 
heel.  Under  surface  naked,  with  one  prominent  tubercle  near  the 
middle.  Toes  scarcely  webbed.  Claws  very  long,  compressed,  curved, 
acute. 

Tail  thick,  terete,  tapering  toward  the  extremity,  and  usually  cou- 
'  Archiv.  Sci.  Phys.  &  Nat.,  IX,  1848,  p.  247. 

-  The  mark  of  interrogation  is  Poloel's.  Hyporyxxua  is  a  fossil  geuus  from  the  Ter- 
tiary of  Auvergne,  France. 


12.  13. 

SNOUT  OF  SCAPANUS  TOWNSEND1. 
Fig.  12,  Upper  surface.    Fig.  13,  Loner  airfare. 
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FORE  FOOT  OF  SCAPANJS  TOWNSENDI. 
Fig.  14,  Lower  surface.    Fig.  IS,  Upper  surface. 
(Slightly  above  natural  size. ) 


stricted  at  the  base;  skin  scaly,  clothed  with  long,  coarse  hairs,  which 
are  not  sufficiently  numerous  to  conceal  the  skin  itself. 
Fur  as  in  Scalops  aqiutticus. 

Color  blackish,  varying  to  rich,  dark  metallic  brown  and  to  silvery 
gray.  Under  surfaces  usually  considerably  lighter  than  the  back. 
Hairs  plumbeous,  with  a  subterminal  whitish,  grayish,  or  rusty  ill- 
defined  ring  and  shining  brown,  gray  or  blackish 
tips.  Hairs  of  the  snout  white;  those  of  the  feet 
and  tail  similar,  varying  to 
brownish  (especially  in  im- 
mature individuals). 

SKULL. 

The  skull  of  Hcapaniis 
townsendi  resembles  that  of 
Scalops  aquations  so  closel/in 
most  of  its  features  that  I  do 
not  think  it  necessary  to  de- 
scribe it  in  detail,  but  will 
point  out  the  characters  in  which  the  two  skulls  differ  most  conspicuously. 

In  Scapanus  townsendi  the  interparietal !  is 
large,  broad,  and  strap-shaped,  cutting  off 
the  parietals  transversely  be- 
hind, and  causing  their  pos- 
tero-lateral  border  to  be  much 
shorter  than  their  posterior 
border.  The  supero  anterior 
extremity  of  the  premaxilhe  is 
little  produced,  and  hence  the 
anterior  nares  have  the  ap- 
pearance of  being  directed 
somewhat  upward. 

The  palate  is  short,  its  pro- 
longation posteriorly  beyond 
the  last  molar  being  much  less 

than  the  diameter  of  that  tooth.  It  is  emarginate  be- 
hind and  notched.  The  zygomatic  arches  are  short 
and  nearly  parallel.  They  spring  anteriorly  from  a 
point  about  opposite  the  middle  of  the  last  molar, 
and  are.  inserted  behind  considerably  within  the  mar- 
gin of  the  postero-extemal  wing  of  the  squamosal,  which  latter  is 

'Following  De  Blainrille  ami  Wagner,  I  regard  the  portion  of  the  occipital  bone 
anterior  to  the  rudimentary  lambdoidal  ridgo  as  representing  an  interparietal.  In 
none  of  the  skulls  of  American  moles  which  I  have  examined,  however,  even  the 
youngest  ones,  have  I  found  more  than  an  indication  of  a  separation  of  the  inter- 
parietal from  the  occipital.  (See  De  Iilainville,  Ostoographie,  1,  Insectivores,  p.  4; 
Wagner,  Schreber's  Saugettaiere,  II,  p.  106'.) 
Proc.  N".  M.  vol.  six  4 
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TAIL  OF  SCAPANUS 

TOWNSENDI. 
(Slightly  above  natural 


HIND  FOOT  OF  SCAPANUS  TOWNSENDI. 
;.  16,  Lower  surface,    tig.  17,  Upper  surface. 
( Slightly  above  natural  siae. ) 
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bent  backward  rather  than  outward.  The  termination  of  the  triangu- 
lar coronoid  process  of  the  mandible  is  broadly  truncated.  The  angular 
process  is  large  and  strongly  uncinate. 

TEETH. 

Dental  formula:  i,  f ;  c,  \;  pm,  \;  in,  <};  total,  44. 

The  lirst  upper  incisor  is  large  and  elongate,  with  a  convex  anterior 
and  flat  posterior  face  and  broad  cutting  edges.  The  second  and  third 
incisors  and  the  canine  are  subequal,  terete,  unicuspidate  teeth.  The 
first  premolar  is  similar,  but  decidedly  smaller.  The  second  and  third 
premolars  are  similar;  both  teeth  (especially  the  third)  show  a  tendency 
to  develop  a  posterior  cusp. 

The  fourth  premolar  is  larger  than  any  tooth  that  precedes  it.  The 
crown  is  compressed  and  recurved  and  has  a  large  lamellar  posterior 
cusp,  and  a  minute  iuternal  basal  cusp  and  also  usually  a  rudimentary 
anterior  basal  cusp.  The  molars  pre  similar  to  those  of  Scalopx  <ujuttti- 
ciis,  the  internal  basal  cusp  being  compressed  and  sirrrple  and  not 
extending  across  the  posterior  external  cusp. 

The  first  lower  incisor  is  shorter  than  the  second  (and  in  Seapanus 
California!*  much  smaller).  The  third  incisor  is  smaller  than  the  second 
(in  Scaponus  California!*  much  smaller).  The  canine  and  lirst,  second, 
and  third  premolars  are  subequal  and  larger.  AH  these  teeth  are  single- 
rooted  and  unicuspidate,  except  the  premolar  s,  which  tend  to  form  a 
posterior'  basal  cusp  of  considerable  size.  The  fourth  premolar  is  larger 
than  the  others,  with  a  pronounced  posterior  basal  cusp  arrd  a  rudi- 
mentary anterior  one.    The  molars  resemble  those  of  dcalops  eujuuticus. 

SKELETON. 

The  vertebral  formula  irr  this  genus  is  as  follows:  c,  7 ;  d,  14;  1,  5;  s,  6; 
ca,  13  (or  14).  Total, 45 (or  40).  There  are  seven  intervertebral  ossicles, 
of  which  the  anterior  one  (which  is  smaller  than  the  r  est)  is  between 
the  penultimate  arrd  last  dorsal  vertebrae,  arrd  the  last  between  the 
posterior  lumbar  and  first  sacral. 

The  sternum  consists  of  5  segments  and  a  very  large  manubrium, 
which  is  as  long  as  the  combined  segments.  The  first  pair  of  ribs  joins 
the  sternum  a  little  behind  the  jurrction  of  its  intermediate  arrd 
posterior  third.  The  manubrium  is  dilated  above  and  moderately 
grooved,  with  raised,  but  only  slightly  incurved,  borders;  the  keel  is 
not  as  dee])  as  in  Ncalop*,  its  greatest  depth  beirrg  less  than  one-third 
its  length. 

The  clavicles  are  aborrt  two-thirds  as  long  as  broad,  deeply  notched 
on  the  irrferior  border1,  and  not  pierced  by  a  foramen. 

The  scapula  is  as  iir  Snilo/is,  but  has  a  prominent  tubercle  at  the 
distal  extremity  of  the  inferior  spine.  The  humerus  is  a  fourth  longer 
than  broad. 

The  pelvis  is  extremely  narrow,  but  the  bones  of  the  two  sides  do 
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not  meet  below  the  acetabula.  The  space  between  the  sacral  vertebra 
and  pelvis  is  closed  in  above  by  osseous  bridges  leaving  only  two  pairs 
of  foramina  of  moderate  size. 

The  femur  is  a  fifth  shorter  than  the  tibia.  The  fibula  joins  the  latter 
a  little  above  the  middle. 

The  us  fiticifonni*  is  large  and  strap-shaped,  only  slightly  curved  and 
with  an  oblique  proximal  articulate  surface.    Terminal  phalanges  bifid. 

KEY  TO  SI'El  IKS  OF  SCAPANCS. 

A.  Premolars  J. 

a.  Color  blackish.    Face  long ;  suborbital  bridge  broad — 

aa.  Size  very  large  (total  length,  1X4  mm.  ale.)  towneeudi  (p.  51.) 

bb.  Size  very  small  (total  length,  15X  mm.)  orariun  (p.  52.) 

b.  Color  brown  or  brownish  silvery.    Faceshort;  unicuspidate  teeth  crowded. 

Suborbital  briiige  slender,    size  moderate  californicus  (p.  52.) 

B.  Premolars  f.    Color  dusky  brown.    Size  very  small  (total  length,  135  mm.). 

antkanyi  (p.  53.) 

SCAPANUS  TOWNSENDI  (Bachman). 
TOWNSEND'S  MOLE;  OR  OREGON  MOLE. 

Scalops  canadensis,  Richardson,  Fauna  Iior.  Amer.,  pt.  1,  1829,  p.  9.    [Not  of 

Desraarest  or  Harlan.] 
Scalop*  Townsendii,  Bachman,  Journ.  Acad.  Nat.  Sci.  Phila.,  VIII,  pt.  1,  1839, 

p.  58;  Proc.  Boston  Soc.  Nat.  Hist.,  I,  1841,  p.  41;  Boston  .Journ.  Nat. 

Hist.,  IV,  No.  1,  1812,  p.  31;  Journ.  Acad.  Nat.  Sci.  Phila.,  VIII,  pt.  2,  1X42, 

p.  294. 

Scalops  latimanuH,  Bachman,  Boston  .Journ.  Nat.  Hist.,  IV,  Xo.  1,  1812,  p.  34. 
Scupanus  Tow[n~\xeii<lii,  Pomel,  Archiv  Sci.  Phys.  A  Nat..  IX,  1848.  p.  247. 
Scalops  metallMi  it*.  Cassin,  Proc.  Acad.  Nat.  Sci.  Phila..  VI,  1853,  p.  212.  {Xoinen 
nudum.) 

Scalops  anctis,  Cassin,  l'roc.  Acad.  Nat.  Sci.  Phila.,  VI,  1853,  p.  299. 
Talpa  lotniaUi,  I.eConte,  Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  1853,  p.  327. 

Size  very  large.  Color  blackish.  Tail  twice  as  long  as  the  fore  foot 
(without  the  claws);  the  latter  shorter  than  the  hind  foot.  Face  long 
(interval  between  first  upper  incisor  and  last  premolar  equal  to  length 
of  the  three  upper  molars). 

Upper  unicuspid  teeth  separated  by  equal  intervals.  First  lower 
incisor  approaching  the  second  iu  height. 

Suborbital  bridge  broad  and  pressed  close  to  the  side  of  i  he  skull. 
Coronoid  process  of  inaudible  broadly  truncated. 

Dimensions  (So.'2'2V2.  Fort  Steilacoom,  Washington.  Female.  Ale.) — 
Total  length,  1st  mm.;  head  and  body,  141  mm.;  head,  ol'.o  mm.;  tail 
vertebra', .">!>..">  mm.;  leugth  of  hind  foot  (without  claw),  20.5  mm.;  length 
of  fore  foot  (without  claw),  l'J  mm. 

.1  reruifcrfimmsionsof  skulls. — Total  length,  41. 4  mm. ;  mastoid  breadth, 
19.!)  mm.;  length  of  palate  from  outside  of  iucisor,  IS.ii  mm. 

Distribution. — Washington  and  Oregon,  between  the  Cascade  Moun- 
tains and  coast  range,  extending  in  the  extreme  northwestern  portion 
of  California  to  Crescent  City. 
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SCAPANUS  ORARIUS,  new  species. 
COAST  MOLE. 

Similar  to  8.  townsendi,  but  representing  nearly  the  opposite  extreme 
as  regards  size.    ITead  and  body  not  exceeding  128  mm.;  color,  dark. 

Skull  and  teeth  as  in  ,S.  toiensendi,  and  the  face  long. 

Dimensions  (No.  3480,  G.  S.  .Miller.  Sumas,  British  Columbia). — Total 
leDgth,  158  mm.;  tail,  30  mm.;  hind  foot,  20  mm. 

Dimensions  of  skull. — Total  length,  32.8  mm.;  mastoid  breadth,  10 
mm.;  length  of  palate  from  outside  of  incisor,  14.3  mm. 

ideographical  distribution. — Seacoast  of  Washington  and  <  trefoil,  from 
the  Coquille  Uiver  northward,  and  along  the  shores  of  Puget  Sound  to 
Simiahnioo  and  to  Chiloweyuek  Depot  and  Smnas,  British  Columbia. 
Fort  Walla  Walla,  Washington. 

Type. — No.  381,  U.S.X.M.  Female.  Shoalwater  Bay,  Washington. 
August  30,  1855.    Dr.  J.  G.  Cooper. 

SCAPANUS  CALIFORNICUS  (Ayres). 
CALIFORNIA  .MOLE. 

Scalops  califormcua,  Aykes,  Proc.  Calif.  Acad.  .Nat.  Sci.,  1, 1855,  p.  54. 
Scapanus  dilatus,  TRUE,  Proc.  U.S.Nat.  Mus.,  XVII,  1894,  No.  999,  p.  242. 

Size  moderate  (with  a  considerable  geographical  variation),  not 
reaching  that  of  A.  toiensendi.  Color  gray-brown,  often  pale  or  more 
or  less  suffused  with  rust  color.  Face  short  (the  interval  between  the 
first  upper  incisor  and  last  premolar  equal  only  to  the  first  and  second 
upper  molars). 

Unicuspidate  teeth  crowded  and  more  unequal  in  size  than  in  >S*.  toien- 
sendi.   First  lower  incisor  very  short;  second,  long  and  canine-like. 

Skull  delicate;  suborbital  bridge  slender,  not  pressed  in  toward  the 
sides  of  the  skull. 

Arerage  dimensions  (4  fresh  specimens  from  Xicasio.  Marin  County, 
California). — Total  length,  179  mm.;  tail  vertebra;,  35  mm. 

(No.  12021,  F.S.N. M.,  ale;  Santa  Barbara,  California,  male,  adult: 
Total  length,  154  mm.;  head  and  body,  121  mm.;  head,  45.5  mm.;  tail 
vertebra",  33.5  mm.;  hind  foot  (without  claw),  17  mm.) 

Average  dimensions  of  skulls  (7  adults  from  Nicasio,  California). — 
Total  length,  30.3  mm.;  length  of  interval  between  first  upper  incisor 
and  last  premolar,  5.5  mm.;  greatest  mastoid  breadth,  17.4  mm.; 
greatest  zygomatic  breadth,  14.4  mm. 

(Average  dimensions  of  skulls  from  Alhambra,  San  Bernardino,  and 
San  Gabriel,  southern  California:  Total  length,  32.3  mm.;  greatest 
mastoid  breadth,  15.!)  mm.) 

(leographieal  distribution. — All  California  west  of  the  coast  range 
(except  the  extreme  northwestern  portion),  and  the  Sierra  Nevadas  at 
varying  altitudes,  and  east  thereof  at  Owens  Lake,  Lake  City  (Modoc 
County),  and  Lake  Tahoe,  California,  and  Fort  Klamath,  Oregon. 

Type  locality. — San  Francisco,  California. 
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SCAPANUS  ANTHONYI,  J.  A.  Allen." 

ANTHONY'S  MOLE. 
Scapanus  cmthonyi  J.  A  Ai.i.ex,  Bull.  Amer.  Jinn.  Nat.  Hist.,  V,  1893,  p.  200. 
Smaller  than  the  average  of  specimens  of  A.  californieus  from  south- 
ern California,  and  the  color  considerably  darker.    Length,  135  mm.; 
tail,  2<i  mm. 

"Cranial  characters. — Similar  in  general  to  those  of  »S.  Inioiscndii, 
except  that  the  interorbital  and  rostral  portions  of  the  skull  are  rela- 
tively broader.  The  fourth  premolar  on  one  side,  however,  is  wanting, 
and  on  the  other  is  rudimentary;  but  this  may  be  abnormal.1  Extreme 
length,  30  mm.;  basilar  length,  L'S.5  mm.;  least  interorbital  breadth, 
7.0  mm. ;  greatest  mastoid  breadth,  15.3  mm. ;  lower  jaw,  incisive  border 
to  condyle,  22.4  mm. 

"Type.— No.  };Bf,  S  ad.,  San  Pedro  Martir  Mountains  (alt..  7,000 
feet),  May  8,  1893.    Coll.  A.  W.  Anthony. 

"This  species  is  based  on  a  single  male  specimen,  and,  although  so 
small,  the  worn  condition  of  the  teeth  show  it  to  be  an  old  individual. 

"In  general  bulk  S.  anthonyi  is  less  than  half  the  size  of  H.  loinmendii 
[read  ,S.  ealifornicm]  from  Xicasio,  California."  (Allen.) 

GEOGRAPHICAL  DISTRIBUTION. 

The  distribution  of  the  moles  of  the  genus  Scti/>ttnit.i  on  the  Pacific 
Coast,  so  far  as  it  may  now  be  known,  presents  many  interesting  pecul- 
iarities. The  range  of  the  genus  extends  from  Ohilowevuck  Depot  in 
British  Columbia  just  north  of  the  United  States  boundary  to  the  San 
Pedro  Martir  Mountains,  Lower  California.  In  four  instances  speci- 
mens have  been  taken  from  east  of  the  Cascades  and  Sierra  Nevada 
Mountains,  namely,  at  Fort  Walla  Walla,  Washington;  Fort  Klamath, 
Oregon;  Bijou,  on  Lake  Tahoe,  California,  and  Olancha,  on  Owens 
Lake,  California.2  Otherwise,  all  the  specimens  examined  as  well  as 
those  mentioned  in  the  literature  are  from  localities  west  of  the  summits 
of  the  Cascades  and  Sierra  Ne\  adas,  and  south  of  the  latter  mountains. 
The  moles  are  abundant  about  Puget  Sound  and  in  the  western  valleys 
of  Washington  and  Oregon,  as  shown  by  both  specimens  and  records.3 

They  have  also  established  themselves  east  of  the  mountains  at  Fort 
Walla  Walla,  where  three  were  obtained  by  Major  C.  E.  Bendire.  Far- 
ther south  they  have  passed  through  the  mountains  to  the.  region  of 

1I  find  only  three  premolars  on  either  side. 

2I  have  recently  noticed  a  specimen  in  the  collection  of  the  Department  of  Agri- 
culture from  Lake  City,  Modoc  County,  California,  Juno  15,  18!I5.  It  is  of  a  .silvery 
color  and  resembles  tlio  Shasta  County  specimens.  The  fur  is  long  and  silky,  but 
dull.  The  skull,  which  is  not  adult,  is  of  the  following  dimensions :  Total  length, 
35  mm.;  interval  between  iirst  incisnr  and  last  premolar,  5.8  mm.;  mastoid 
breadth,  15.6  mm. 

3 "Well  known  to  the  farmers  and  settlers  in  the  valleys  of  Oregon."  (Aud. 
&  Bach.,  Quadrupeds,  III,  p.  219.) 
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the  Klamath  Lakes.  Major  Beudire  obtained  three  specimens  at  Fort 
Klamath.    Feilner  found  moles  in  this  region  in  1864.    lie  writes: 

I  have  two  kinds,  one  caught  on  Bogus  Creek,  with  glistening  silver-gray  fur,  and 
the  other  on  Klamath  River,  with  black  fur  and  velvet-like  appearance.1 

At  the  junction  of  the  (Sierra  Nevadas  with  the  coast  range  at  the 
northern  boundary  of  California  the  area  of  distribution  appears  to 
divide,  one  arm  following  the  coast  range  and  covering  the  country 
toward  the  ocean,  and  the  other  extending  southward  in  the  Sierra 
Nevada*.  I  have  examined  one  specimen  from  Baird,  in  Shasta  County, 
one  from  Fort  Crook,  and  one  from  Berkeley,  on  the  east  side  of  San 
Francisco  Bay,  but  from  the  whole  great  Sacramento  Valley  specimens 
are  entirely  lacking. 

Regarding  the  Sierra  Nevadas  we  have  only  the  testimony  of  Mr.  TV. 
W.  Price.2  This  observer  obtained  a  specimen  at  Bed  Point,  in  Placer 
County  (altitude,  4,500  feet),  in  the  tongue  of  hind  between  the  north 
and  middle  forks  of  the  American  Eivcr:  but  he  remarks  also: 

The  marks  of  moles  were  seen.all  over  the  high  sierras  [of  Placer  and  Kldorado 
counties],  especially  about  the  snow  fields  on  Mount  Tallac,  hut  no  specimens  were 
taken. 

South  of  the  Sierra  Nevadas  there  are  specimens  from  Los  Angeles, 
Alhambra,  San  Gabriel,  and  the  town  and  peak  of  San  Bernardino, 
but  none  from  east  of  the  mountains  of  this  region.  There  are  none 
from  San  Diego  County,  but  Mr.  Stephens  notes  that  the  mole  is  com- 
mon in  damp  lands  in  the  county,  especially  in  the  mountains.3 

Thus  the  range  of  the  genus  is  carried  to  the  southern  boundary  of 
the  1'nited  States.  Beyond  we  have  only  one  specimen,  the  type  of  8. 
antlionyi  from  the  San  Pedro  Martir  Mountains,  150  miles  south  of  the 
boundary,  in  Lower  California.  The  collector,  Mr.  Thurber,  reported 
that  moles  were  rare.4 

Bast  of  the  Sierras  in  California,  as  already  stated,  specimens  have 
been  obtained  in  only  two  Idealities — Bijou,  at  the  south  end  of  Lake 
Tahoe,  and  Olancha,  on  Owens  Lake  (elevation  3,700  feet).5  I  think  it 
probable  that  the  mole  follows  the  mountains  westward  from  the  latter 
locality  along  the  north  side  of  the  Mohave  Desert  to  the  coast  range, 
and  also,  perhaps,  northward  to  Lake  Tahoe.  A  specimen  recently 
received  from  Tehachapi,  Kern  County,  tends  to  confirm  this  view,  so 
far  as  the  western  extension  is  concerned,  while  Mr.  Trice's  observa- 
tion (already  quoted)  is  of  interest  in  connection  with  the  northern 
extension. 

Of  the  species  recognized  in  this  work,  the  typical  one,  S.  iotensendi, 
ranges  from  the  northern  boundary  of  the  United  States  over  that 

1  Smithsonian  Report,  1864,  p.  421. 
sZoe,  4,  1893,  p.  326. 

"Stephens,  West  Amer.  Scientist,  VII,  1890,  p.  39. 
<  Bull.  Amer.  Mus.  Nat.  Hist.,  V,  1893,  p.  200. 
s  See  footnote,  p.  53. 
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portion  of  Washington  and  Oregon  lying  between  the  Cascade  Moun- 
tains and  coast  range,  and  a  short  distance  into  California  along  the 
coast.  The  most  southerly  specimen  examined  was  from  Crescent  City, 
Cal.  Here  the  species  appears  to  end,  though  it  may  go  a  little  farther 
south.  It  shows  no  disposition  to  grade  into  8.  califomicus,  which 
reaches  up  toward  it.  The  character  of  the  moles  inhabiting  the  area 
between  Crescent  City  and  Cahto  remains  to  be  determined,  but  they 
will  probably  prove  to  be  <S.  califomicus. 

On  the  seacoast  of  Oregon,  from  the  Coquille  Uiver  northward,  on 
the  coast  of  Washington,  the  south  shore  of  the  Straits  of  Fuca,  and 
both  sides  of  Puget  Sound,  we  find  another  species,  8.  orarius,  dark 
colored,  like  8.  townsendi,  but  very  small.  This  lives  with  S.  townsendi 
at  Steilacoom  and  probably  at  other  points  about  Puget  Sound.  It 
occurs  also  at  Chiloweyuck  and  Sumas,  British  Columbia. 


GEOGRAPHICAL  DISTRIBUTION  OF  THE  SPECIES  OF  SCAT  ANUS.1 


There  is  a  species,  as  we  have  said,  living  at  Fort  Walla  Walla,  as 
evidenced  by  specimens  in  the  National  Museum  collection  obtained 
by  Major  Bendire.  But  whether  it  is  to  be  associated  with  townsendi 
or  orarius  is  uncertain.  The  material  at  command  consists  only  of 
three  youngish  individuals  in  alcohol.  The  skull  of  one  of  these, 
which  exhibits  characters  of  immaturity,  is  larger  than  adult  orarius 
from  Sumas,  but  smaller  than  youngish  townsendi.  I  am  inclined  to 
regard  it  as  an  offshoot  of  orarius,  but  when  more  specimens  have 
been  collected  along  the  Columbia  Biver  eastward  of  the  Sierra 


1  Cross  hatching  indicates  Scapanuft  orarius;  heavy  stippling,  S.  townsendi;  light 
stippling,  S.  califomicus  ;  and  small  circle  in  Lower  California,  S.  antkonyi. 
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Xevadas.  it  may  be  shown  that  the  mole  of  this  region  unites  with 
toicnsttttli,  or  even  that  orarius  and  toirn-seiirfi  merge  into  each  other 
in  this  roundabout  way. 

In  California,  if  my  views  are  correct,  there  is  only  a  single  varying 
species,  8.  californicus.  This  occupies  the  coast  country  along  its  en- 
tire length,  except  perhaps,  the  most  northerly  part  near  the  boundary. 
At  the  south  it  extends  no  farther  east  than  the  San  Bernardino  Moun- 
tains, and  follows  the  higher  laud  up  to  the  southern  rampart  of  the 
Sacramento  Valley.  It  does  not  enter  the  valley,  so  far  as  known,  but 
is  diverted  east  and  west:  one  portion  of  the  range,  as  already  stated, 
covering  the  coast  country  east  of  the  coast  range,  and  the  other 
extending  along  the  Sierras,  probably  throughout  the  whole  range 
in  suitable  localities,  up  to  Shasta  County  (Fort  Crook,  Baird,  etc.),  and 
beyond  in  Oregon  to  the  Klamath  Lake  region.  The  species  occurs  at 
Owens  Lake  and  Tahoe  Lake,  as  already  stated,  both  of  which  are  on 
the  eastern  slope  of  the  Sierras,  but  at  considerable  elevations. 

South  of  the  Mexican  border  we  have  only  one  species,  <S'.  anthonyi, 
and  this  is  known  only  from  one  specimen  obtained  in  the  San  Pedro 
Martir  Mountains,  at  an  elevation  of  7,000  feet. 

THE  SPECIE*  OF  SCAPANrS. 

On  the  basis  of  the  specimens  examined,  T  am  disposed  to  recognize 
four  species  of  8cap<ntux.  The  typical  species,  8.  townuenrfi,  is  a  large 
dusky  mole,  with  a  long  face.  The  color  is  much  darker  than  is  ever 
attained  by  Stalop.s  aquatic  us  and  is  almost  precisely  that  of  Paratictrfops. 
The  skull  is  noticeably  large  and  massive,  and  the  bridge  of  bone  limit- 
ing the  suborbital  foramen  behind  is  broad  and  depressed.  The  lateral 
uuicuspid  teeth  arc  large  and  terete,  and  form  a  regular  row.  They  are 
noticeably  more  widely  separated  from  one  another  than  in  the  more 
southern  species.  The  interv  al  between  the  iirst  upper  incisor  and 
the  last  premolar  exceeds  17  per  cent  of  the  total  length  of  the  skull, 
while  in  the  Oalifornian  species  this  interval  rarely  reaches  10  per  cent 
and  is  generally  about  15  per  cent.  This  character,  together  with  the 
large  size,  is  sufficient  to  separate  8.  towusetuli  from  the  Californian 
species.  In  the  vicinity  of  Puget  Sound  and  along  the  coast  of  Wash- 
ington and  northern  Oregon  is  a  second  species,  S.  orarius,  which  is 
also  dark  colored  and  long-faced,  and  presents  the  cranial  characters 
of  8.  toirusciidi,  but  is  at  once  distinguishable  by  its  very  small  size. 
In  California  we  find  a  third  species,  which  is  distinguishable  from  the 
other  two  externally  by  its  lighter  color.  It  has  a  short  face.  It  is  a 
variable  species  as  regards  size,  reaching  almost  the  proportions  of 
8.  iownscmli  in  the  northern  part  of  its  range  and  becoming  smaller 
than  iS'.  orarius  at  the  South.  It  is  also  somewhat  variable  in  color, 
as  will  be  shown  more  in  detail  presently. 

Townsend's  mole,  8.  loiriiscinli,  presents  very  little  variation  either 
in  size  or  color.  It  is  as  dark,  or  nearly  as  dark,  at  Crescent  City.  Cal- 
ifornia, the  southern  limit  of  its  rauge,  as  about  Paget  Sound,  and  it 
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shows  no  tendency  toward  a  diminution  in  size  at  that  point.  The 
same  is  the  case  with  S.  ornrius,  if  we  except  the  evidence  supplied  by 
the  Fort  Walla  Walla  specimens.  If  these  specimens  represent  an 
offshoot  of  S.  orarivs,  as  J  have  supposed,  it  may  be  shown  hereafter 
that  a  large  form  of  ovaritis  occupies  the  western  border  of  the  Colum- 
bia plains. 

The  California  mole,  like  the  Eastern  Scalops  tiiiuaficus,  presents  a 
wide  range  of  variation  in  size.  Along  the  northern  coast  we  find  the 
maximum.  Toward  the  south  thei  e  is  a  gradual  tailing  off,  until  in  the 
southern  counties  a  minimum  is  reached.  The  conditions  in  the  Sierra 
"Nevadas,  as  far  as  can  bo  determined  from  the  very  few  specimens 
available,  are  somewhat  different.  In  the  Sierras  themselves  the 
species  appears  to  maintain  a  comparatively  large  size  throughout. 
Specimens  from  Baird,  Fort  Crook,  and  Bijou  (Lake  Tahoe)  are  about 
the  same  size  as  the  single  one  from  Tehaehapi,  at  the  extreme  south 
of  the  Sierras,  while  on  the  other  hand  they  are  smaller  than  specimens 
from  northern  localities  on  the  coast. 

The  specimens  from  Olancha,  Owens  Lake,  elevation  :>,700  feet,  on 
the  east  slope  of  the  Sierras,  and  considerably  north  of  the  latitude  of 
Tehaehapi,  are  very  small,  almost  at  the  minimum,  although  the  real 
minimum  on  the  coast  is  found  much  farther  south. 

The  variation  in  color  in  S.  califuniicus,  making  due  allowance  for 
seasonal  changes,  call  not  be  considered  very  great.  Specimens  from 
Los  Angeles  County  are  a  little  browner  than  those  from  the  vicinity 
of  San  Francisco  Bay,  and  the  Owens  Lake  specimens,  are,  perhaps, 
paler.  The  only  very  pale  specimen,  however,  is  one  from  the  peak 
of  St.  Bernardino,  which  has  the  fresh  winter  pelage.  This  is  very 
silvery,  and  is  comparable  to  specimens  of  iSV-^/^w  fUjUutiniH  from 
Wisconsin. 

-S'.  anlhoinji  is  the  smallest  form  of  Scf<i>anus  on  the  Pacific  Coast 
and  is  at  the  point  farthest  south  in  the  range.  The  type  is  an  old 
individual,  as  stated  by  Dr.  Allen,  having  the  depressed  cranium,  short 
interparietal,  and  worn  teeth,  indicative  of  age.  It  is  darker  than 
specimens  from  various  parts  of  southern  California,  but  is  about 
equaled  by  one  from  Pacific  Grove,  Mendocino  County.  In  other 
respects  there  does  not  seem  to  be  any  distinction  between  8.  nnlhnni/i 
and  ordinary  California  moles.  Dr.  Allen  does  not  give  any  other  char- 
acters except  one  relating  to  the  dentition.  The  premolars  are  only 
three  in  each  side  of  the  upper  and  lower  jaws.  If  this  is  constant,  it 
forms  a  marked  characteristic  of  the  species.  With  only  one  specimen, 
at  hand,  however,  nothing  can  be  certainly  determined. 

1  am  strongly  inclined  to  regard  this  species  as  merely  an  outlying 
geographical  race  of  K.  califomicus,  but  as  material  from  southern  Cali- 
fornia is  not  so  abundant  as  could  be  desired,  and  the  species  itself  is 
represented  only  by  the  type  specimen,  I  have  thought  best  to  pre- 
serve its  status  as  established  by  the  describer.  Those  naturalists  who 
regard  isolation  as  a  guarantee  of  specific  distinctness  will  probably 
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continue  to  call  it  a  species,  as  the  mountain  which  it  inhabits  is  cut 
ott'  from  more  northerly  ones  by  a  considerable  extent  of  arid  territory. 
It  is  a  nice  question  to  decide  how  great  a  degree  of  isolation  is  suffi- 
cient to  warrant  the  recognition  of  a  species.  No  one  will  doubt,  I 
presume,  that  the  characters  which  this  form  presents  (with  the  excep- 
tion of  that  relative  to  the  dentition)  are  a  function  of  humidity  and 
food  supply. 

In  1842  Bachman  described  a  species  which  he  called  Scalops  lalima- 
nus,'  basing  it  in  part  on  a  specimen  in  the  Berlin  Museum,  supposed 
to  be  from  .Mexico,  and  in  part  on  a  second  specimen  which  he  received 
from  Texas.  What  the  Texas  specimen  really  was  is  not  discoverable, 
but  in  1<S(>4  Peters  pointed  out  that  the  specimen  which  Bachman  sup- 
posed to  be  from  Mexico  was  scut  to  the  museum  from  Monterey,  Cal- 
ifornia,  by  Deppe,  and  was  collected  in  October,  1S34,  in  Santa  Clara. 
Peters  seems  to  have  been  in  doubt  as  to  whether  this  latter  locality 
was  not  in  Sonora,  Mexico,  but  probably  Santa  Clara,  California,  is  the 
place  intended.  However  this  may  be,  the  description  of  the  specimen 
seems  to  indicate  that  it  must  have  conic  from  the  extreme  northern 
portion  of  California,  or  from  Oregon.  The  color  and  size  are  not 
those  of  the  mole  of  southern  California.  This  being  the  case,  it 
seems  reasonable  to  regard  the  species  as  synonymous  with  Sciipiinus 
tou-nsendi.1 

Another  nominal  species  is  Cassin's  Scalops  (vmus,  based  on  a  speci- 
men obtained  by  the  United  States  Exploring  Expedition  in  Oregon. 
The  type  skin,  ^o.  :t7i'5,  is  still  in  the  National  Museum,  but  the  skull 
has  disappeared.  All  the  remarkable  characters  of  this  species,  such  as 
black  claws,  bronze  coloration,  etc.,  are  unnatural,  and  suggest  the  con- 
clusion (of  which  I  think  there  can  be  no  question)  that  the  specimen 
was  kept  in  a  copper  tank  in  alcohol  which  had  attacked  the  walls  of 
the  tank,  and  held  copper  salts  in  solution.  I  have  seen  other  speci- 
mens which  presented  the  same  appearance,  and  were  known  to  have 
suffered  Irom  the  same  cause.  Allowance  being  made  for  the  dis- 
coloration, the  specimen  appears  to  be  a  youngish  indiv  idual  of  typical 
8.  ioicnsentli.    (I  have  given  the  measurements  of  the  type  on  p.  64.) 

Another  nominal  species  is  the  Talpa  twniatu  of  LeConte,3  described  in 
185:>  and  based  on  one  of  the  two  typical  specimens  of  S.  townsendi, 
which  had  an  irregular  white  mark  on  the  belly.  This  specimen  was 
collected  by  Townsend  on  the  banks  of  the  Columbia  liiver,  May  9, 
probably  at  or  near  Fort  Vancouver,  Oregon,  which  is  also  the 
locality  from  which  the  real  type  of  <S'.  toirnseiidi  was  obtained. 

The  characters  employed  by  LeConte  are  as  follows: 

Nares  superui,  Cauda  brevi  parct?  pilo.su.  Cinero-nigra,  pedibus  pallidus,  fronte 
vittaque  inferna  albis. 

1  Boston  Journ.  Nat.  Hist.,  IV,  1842.  p.  84. 

"  Monatabericbte  der  k.  Preuss.  Akad.  Wissensch.  Berlin,  1863,  (1864),  p.  656. 
»Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  1853,  p.  327. 
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The  third  tooth  of  the  upper  jaw  following  tlio  largo  incisor  is  more  elongated 
than  in  the  true  Talpa  Towusendii;  the  posterior  cusps  of  the  7th  and  8th  lower 
teeth,  although  distinct,  are  smaller  than  in  T.  townsendii  and  there  is  no  distinct 
internal  basal  margin  connected  with  the  cusp. 

My  study  of  the  group  leads  mo  to  believe  that  tlie  peculiar  coloration 
is  merely  an  individual  variation.  The  characters  ascribed  to  the  teeth 
could  only  be  considered  important  if  the  teeth  were  unworn.  Tlie 
changes  due  to  use  are  greater  than  those  here  employed  for  specilic 
differentiation. 

CIIAXliE  OF  PELAGE  IN  SCAPANUN. 

The  change  of  pelage  in  this  genus  appears  to  begin  on  the  breast 
and  to  extend  thence  to  the  head  and  back  and  finally  to  the  belly,  on 
which  the  new  hair  intrudes  both  from  the  breast  and  the  sides. 

The  specimens  at  command  arc  not  sutlicient  to  make  entirely  plain 
the  dates  at  which  the  changes  begin  and  are  completed  in  the  several 
species.  In  southern  Washington  and  northern  Oregon  the  fall  change 
of  >S.  tou-nsemii,  probably  begins  about  the  first  of  October.  One  speci- 
men from  Tenino,  Washington,  has  the  entire  new  pelage  October  19, 
and  I  may  conclude  that,  in  males  at  least,  the  molt  ends  about  this  time- 
In  northern  Oregon  the  change  has  not  affected  the  belly  at  this  date, 
so  that  the  molt  is  probably  not  completed  here  before  the  first  of 
November. 

The  dates  for  8.  rdlifoniicus  are  probably  somewhat  later,  and  in 
southern  California  the  fall  molt  probably  begins  as  late  as  November 
1.  In  a  male  obtained  in  Marin  County  November  23  and  a  female 
obtained  Xovember  27,  the  belly  still  retains  the  old  fur,  so  that  in  this 
part  of  northern  California  the  fall  molt  can  scarcely  be  completed 
nn^il  after  the  1st  of  December. 

In  relation  to  the  spring  molt,  we  find  the  following:  A  specimen  of 
S.  toicnsendi  from  Tacoina,  Washington,  taken  in  May,  has  the  new  fur 
on  the  breast  and  head  and  along  the  middle  of  the  back ;  there  are 
also  a  number  of  small  irregular  patches  of  new  hair  on  the  belly. 

Of  S.  ealifornicut,  a  female  from  Nicasio,  California,  captured  May  10, 
a  male  May  15,  another  male  May  22,  and  a  second  female  June  2(i,  all 
have  the  appearance  of  having  completed  the  molt.  It  is  quite  proba- 
ble, however,  that  they  have  not  yet  commenced,  as  appears  from  the 
fact  that  a  female  from  the  same  locality,  taken  May  29,  has  the  new  fur 
developed  only  on  the  breast,  and  is  just  startingon  thehead  and  hinder 
part  of  the  back.  A  female  from  Cazadero,  Sonoma  County,  taken 
July  5,  has  shed  on  the  neck,  head,  and  most  of  the  back,  but  not  on 
the  rump,  sides,  or  belly. 

In  this  specimen  the  old  and  new  fur  are  so  closely  alike  in  color 
except  on  the  breast  that  the  line  of  demarkation  can  only  be  detected 
by  very  close  scrutiny.  Another  specimen  (a  female  ?),  taken  at  Nicasio 
July  12,  still  has  a  small  patch  of  old  fur  on  the  sides  of  the  belly,  and 
one  from  Gualala,  taken  July  14  (marked  male,  but  probably  female), 
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has  shed  OTily  on  the  head  and  breast,  but  new  fur  is  elsewhere  con- 
cealed under  the  old.  A  female  from  Olaucha,  Owens  Lake,  California 
(altitude  3,701)  feet),  taken  June  12,  has  new  fur  on  the  breast  and  head 
and  along  the  middle  of  the  back.  In  a  male  from  San  Bernardino, 
Cal.,  captured  June  7,  the  change  has  gone  a  little  further,  involving 
nearly  the  entire  upper  surfaces  and  the  under  surfaces  as  far  as  the 
middle  of  the  belly.  It  is  rather  surprising  to  find  that  a  male  from 
Alhambra,  Los  Angeles  County,  California,  taken  June  L'l,  has  not 
changed  at  all,  the  new  hair  reaching  up  only  to  the  middle  of  the  old, 
and  this  only  on  the  back. 

INDIVIDUAL  VARIATION  IN  SOAPANFS. 

There  are  two  kinds  of  variation  which  may  be  termed  "individual," 
one  a  congenital  variation  and  the  other  acquired.  Of  congenital  vari- 
ation, there  does  not  seem  a  great  deal  among  the  Pacific  Coast  moles. 
A  specimen  of  »V.  califormeus  from  Alhambra,  California  (a  male),  and 
one  from  Cazadero  (a  female)  have  a  small  line  or  tawny- white  mark  on 
the  left  side  of  the  face.  This  probably  represents  incipient  albinism, 
and  is  congenital. 

Acquired  variations  in  color  arise  from  staining  by  secretions,  fading, 
etc.  Where  these  affect  the  whole  body,  it  is  not  always  easy  to  deter- 
mine whether  they  are  accidental  or  seasonal.  "When  the  lower  part 
of  the  hairs,  which  are  ordinarily  pure  plumbeous  gray,  is  affected,  it 
may,  I  think,  be  supposed  that  the  alteration  is  accidental  and  due  to 
external  causes.  Thus,  three  skins  of  *s\  miifornivux  from  Alhambra, 
California,  exhibit  large  areas,  on  the  back  and  elsewhere,  of  a  bright 
bronzy  color,  which  color  affects,  to  a  certain  degree,  the  lower  part  of 
the  hairs,  which  are  far  from  being  pure  gray.  A  specimen  of  8.  toirn- 
sendi  from  Seaton,  Oregon,  taken  October  .">.  shows  a  somewhat  similar 
suffusion  over  nearly  the  whole  body,  though  it  is  less  conspicuous,  as 
the  Oregon  moles  are  very  dark-colored.  In  this  instance  the  discol- 
ored fur  is  old  fur,  the  new  fur  appearing  at  its  roots. 

Several  specimens  small  show  tufts  here  and  there  of  fur  which  is 
whitish  or  tawny  throughout,  as  is  sometimes  seen  in  Sailops.  These 
spots  do  not  seem  to  be  due  to  age. 

The  most  noticeable  individual  variations  in  the  skulls  are  those 
which  affect  the  teeth.  These  variations  are  few  in  number  and  consist 
in  reductions  of  the  normal  number  of  teeth.  Only  four  cases  of  this 
kind  are  to  be  found  among  the  skulls  which  I  have  examined.  A  skull 
of  (V.  californiais  from  San  Gabriel,  California,  lacks  the  first  upper  pre 
molar  on  the  right  side.1  One  from.Xicasio  lacks  the  third  upper  inci 
sor  on  the  leftside,  and  another  from  the  same  locality  lacks  the  second 

1  It  is  not  always  possible  to  determine  the  proper  name  of  the  missing  tooth. 
When  a  premolar  is  lacking,  for  example,  the  remaining  teeth  frequently  change  their 
normal  position,  so  that  no  large  hiatus  is  left. 
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incisor  on  both  sides.  A  skull  from  Fort  Klamath,  Oregon,  has  no  first 
upper  premolar  on  either  side.1 

I  have  not  detected  any  reduction  in  the  number  of  mandibular  teeth. 

AGE   VARIATIONS  IN  SCAl'ANUS. 

The  variations  depending  on  age  which  are  of  the  most  interest  are 
those  affecting  the  shape  of  the  skull  and  teeth. 

Youngish  skulls,  or  those  in  which  the  teeth  are  unworn,  have  a  high, 
rounded  brain  case  and  smooth  surface.  The  sutures,  from  the  frontals 
backward,  are  open,  but  these  apparently  are  never  obliterated,  even  in 
extreme  old  age.  The  facial  sutures  become  closed  at  a  comparatively 
early  age,  and  are  rarely  to  be  distinguished  in  skulls  with  worn  teeth. 
The  sutures  at  the  base  of  the  cranium,  on  the  contrary,  close  very 
early,  even  before  the  milk  teeth  are  all  shed. 

As  age  progresses,  while  the  inferior  half  of  the  brain  case  remains 
unchanged,  the  supeiior  half  becomes  depressed,  especially  in  front, 
where  the  parietals  meet  the  frontals,  so  that  the  frontal  sinuses  have 
the  appearance  of  being  elevated. 

The  arcuate  transverse  occipital  ridge,  which  appears  to  mark  the 
union  of  the  occipital  with  an  interparietal,  becomes  more  pronounced 
and  moves  forward,  so  that  the  "interparietal''  is  much  narrower  than 
young  skulls.  This  change  is  very  striking  and  might  easily  be  mis- 
taken for  a  specific  character.  The  elliptical  capsule  which  covers  the 
superior  vermis  of  the  cerebellum  becomes  more  prominent. 

All  the  ridges  of  the  skull  are,  of  course,  more  strongly  developed  as 
age  progresses.  There  is  a  distinct  but  low  sagittal  crest.  The  pos 
tero-external  margin  of  the  squamosal  is  thickened  and  the  surface  of 
the  maxillae  immediately  in  front  of  the  frontals  is  depressed. 

The  changes  in  the  form  of  the  teetli  are  very  striking.  The  unicus- 
pidate  teeth  are  at  first  long,  slender,  and  sharp,  and  (in  northern 
specimens  at  least)  separated  by  considerable  intervals.  As  they 
become  worn  there  is  an  apparent  increase  in  size,  so  that  the  intervals 
between  them  are  nearly  or  quite  closed,  and  they  are  short  and 
massive.  The  small  internal  and  anterior  basal  cusps  of  the  last 
upper  premolar  are  usually  obliterated,  as  well  as  the  posterior  cusp  of 
the  first  and  second  premolars. 

The  changes  in  the  molars  are  not  less  striking.  Not  only  are  the 
cusps  entirely  worn  off  in  age  so  that  the  inferior  or  grinding  surface 
of  the  teeth  is  nearly  or  quite  flat,  but  the  shape  of  the  cusps  them- 
selves is  altered.  The  small  accessory  cusps  of  the  upper  molars  are 
obliterated,  and  the  internal  basal  cusp  is  worn  away  not  only  at  the 
extiemity  but  at  the  sides,  so  that  it  takes  a  new  form  and  is  much 
narrower  in  proportion  to  the  whole  tooth  than  in  unworn  teeth. 

The  lower  molars  suffer  similar  changes.    In  the  last  molar  the 

H'his  is  No.  1286,  Merr.  Coll.,  the  type  of  my  Srapanm  dilains.  This  species,  based 
chiefly  oil  the  absence  of  the  premolar,  I  now  regard  as  invalid.    (Sec  p.  64.) 
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posterior  lobe,  which  ordinarily  approaches  the  anterior  lobe  in  size, 
may  be  worn  to  a  mere  rounded  tubercle,  connected  with  anterior  lobe 
by  an  extremely  narrow  bridge. 

It  is  obvious  from  these  facts  that  characters  drawn  from  the  shape 
of  worn  teeth  can  be  of  little  value  in  distinguishing  species. 

As  regards  external  characters,  it  may  be  said  that  those  individuals 
in  which  the  hairs  of  the  tail  and  hind  feet  are  brownish  are  young, 
while  those  which  have  this  hair  white  are  mature  or  old.  Old  indi- 
viduals often  have  in  addition  small  tufts  of  entirely  white  or  whitish 
fur  mingled  with  normal  fur;  but  in  some  cases  this  appears  to  be 
merely  an  individual  peculiarity,  and  is  not  due  to  age. 

Very  young  moles  appear  to  be  much  lighter  and  more  silvery  than 
the  adults.  This  appearance  is  heightened  by  the  circumstance  that 
the  fur  (at  least  in  dry  skins)  is  closely  appressed  and  the  surface  color 
is  not  clouded  by  intermixture  with  the  dark  color  of  the  basal  portion 
of  the  hairs. 

SEASONAL  DIFFERENCES  IX  COL.OE  IX  SCAPAXUS. 

Between  the  fresh  winter  and  summer  pelages  there  is  not  so  much 
difference  in  color  as  might  be  expected.  The  winter  fur  is  usually 
darker  and  grayer,  while  the  summer  fur  is  paler  and  has  more  of  a 
reddish  tinge.  Worn  pelage  is  pale  and  faded  and  often  suffused  with 
dull  yellowish.  There  is  not  that  sharpness  of  boundary  between  the 
brown  tips  of  the  hairs  and  the  plumbeous  lower  portion  which  exists 
in  new  fur.  In  some  instances,  however,  the  old  and  new  fur  are  so 
closely  alike  in  color  that  the  boundary  between  them  can  only  be 
detected  by  the  closest  scrutiny. 

HISTORY   OF  THE  SPEOIES  OF  KCAPANUS. 

The  occurrence  of  moles  on  the  Pacific  Coast  was  known  to  Lewis 
and  Clarke,1  whose  expedition  was  undertaken  at  the  beginning  of  the 
present  century,  and  perhaps  to  earlier  explorers,  but  they  were  first 
given  a  place  in  scientific  nomenclature  by  Richardson,  in  1829,2  who 
called  the  species  "  Scalops  canadensis  (Cuvier)."  Cuvier  did  not  really 
use  this  Latin  name  for  any  species,  but  did  apply  its  French  equiv- 
alent, ''Scalope  du  Canada,"3  to  the  Eastern  mole,  8.  nquaticus.  Rich- 
ardson supposed  that  the  two  moles  were  specifically  the  same,  and 
remarks : 

The  Columbia  animal  [Scapanus  townsendi]  seems  to  be  of  larger  dimensions, 
and  has  a  longer  tail  than  the  shrew  moles  of  the  United  States  [Scalops  aquaticw] ; 
but  I  have  not  detected  an#  other  peculiarities  by  which  it  might  he  characterized 
as  a  distinct  species.4 

1  See  the  History  of  the  Expedition  of  Lewis  and  Clarke,  Paul  Allen,  editor,  II, 
1814,  p.  178. 

y  Richardson,  Fanna  Roreali  Americana,  Mammalia,  1829,  p.  9. 
3Ki'gu6  Animal,  1st  ed.,  I,  1817,  p.  135. 
4  Richardson,  loc.  cit.,  p.  11. 
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His  description,  however,  is  strictly  applicable  to  Seapanns  totrn- 
seudi.  It  would  be  necessary  to  use  the  name  canadensis  for  the 
northern  Pacific  Coast  mole  were  it  not  that  other  writers  applied 
this  latinized  form  of  Cuvier's  appellation  at  an  earlier  date  to  Hicalops 
([(/nations — namely,  Desmarest  in  l.s^O,  and  Harlan  in  1825. 

We  must,  therefore,  seek  out  the  next  name  used  for  our  northern 
Pacific  Coast  species,  which  is  liuchinan's  Nenlops  ton-nsendii ,  estab- 
lished in  IS.")'.!.1  Bachman  had  two  specimens,  one  of  which  was  given 
him  by  Xuttall  and  the  other  he  subsequently  received  from  Townsend. 
The  former  is  the  type.  Exactly  where  it  was  captured  is  not  stated 
in  connection  with  the  original  description,  but  later  Bachman2  re- 
marked that  he  believed  that  it  was  from  the  same  locality  as  Town- 
send's  specimen.  The  latter  was  from  the  "banks  of  the  Columbia 
River,  May !),  ls.1.3.''  At  this  date  Xuttall  and  Townsend  were  together 
on  the  Columbia,  at  Fort  Vancouver,  or  at  Warrior's  Point,  about  20 
miles  down  the  river,  having  recently  returned  from  a  voyage  to  the 
Sandwich  Islands.  It  may  be  assumed,  therefore,  that  the  locality  of 
the  type  was  Fort  Vancouver,  or  the  immediate  neighborhood. 

In  1812,  when  reviewing  the  genus  Nealops,  Bachman  described 
another  western  species, 3  N.  latiinanus,  basing  it  on  a  specimen  in  the 
Berlin  Museum,  which  he  supposed  to  have  been  obtained  in  Mexico, 
and  one  he  had  received  from  Texas.  Peters  afterwards4  showed  that 
the  specimen  supposed  to  be  from  Mexico  was  a  iScap<inns.  I  have 
considered  the  species  somewhat  at  length  in  another  place  (p.  58).  and 
am  disposed  to  regard  it  as  identical  with  typical  S.  tonnsendi. 

In  1818,  Pomel  took  »S'.  ton-nsendi  out  of  the  genus  Nralops  and  estab- 
lished the  geuus  Neapanus  for  its  reception.5 

Somewhat  later,  in  1853,  Cassin  published  a  description  of  what 
appeared  to  be  a  very  remarkable  new  species  from  a  specimen,  Sealops 
aniens,  obtained  in  Oregon  by  the  I'nited  States  Exploring  Expedition.0 
It  appears  from  an  examination  of  the  type,  however,  that  the  striking 
peculiarities  of  the  type  specimen  are  due  to  its  having  been  kept  for 
a  long  time  in  a  copper  tank.  The  skull  has  disappeared,  but  there  is 
little  reason  to  doubt  that  the  specimen  is  only  a  rather  young  Heap- 
amis  toivnsendi. 

When  describing  ticapanus  toivnsendi,  Bachman  had  before  him,  as 
already  stated,  two  specimens,  one  of  which  (Townsend's  specimen) 
had  an  irregular  white  mark  on  the  under  side  of  the  body.  In  ]S.">1, 
Le  Conte,  thinking  that  he  detected  certain  other  peculiarities  in  this 
specimen,  described  it  anew  under  the  name  of  Talpa  ia  nhda.'  For 

1  Jonrn.  Acad.  Xat.  Sri.  Phila.,  VIII,  pt.  1, 1839,  i>.  58. 
•Boston  Journ.  Nat.  Hist.,  IV,  1842,  p.  32. 
'Boston  Journ.  Nat.  Hi8t.,  IV,  1812,  p.  34. 
< Monatsber.  Berlin  Akad.  fiir  1863  (1861),  p.  656. 
"Archiv.  Sri.  Phys.  <>t  Xat.,  IX,  1848,  p.  217. 
•Proc.  Acad.  Xat.  Sci.  Phila.,  VI,  lx.-,3,  p.  299. 
'Proo.  Acad.  Nat.  Sci.  Phila.,  VI,  1X.~>3,  p.  327. 
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this  course,  however,  there  does  not  seem  to  have  been  sufficient  war- 
rant, and  the  name  should  stand  as  a  synonym  of  N.  towimeniU. 

All  the  names  thus  far  considered  are  to  be  regarded  an  synonyms 
of  S.  totcnxciiili,  but  in  1S.55  J)r.  W.  O.  Ayres  described  the  mole  which 
is  found  in  the  neighborhood  of  San  Francisco,  California,  under  the 
name  of  ,Si-ulop»  cnliforniciix. 1  This  is  a  smaller  and  paler  form  than  the 
typical  Oregon  mole,  and  is  recognized  as  a  distiuct  species,  8.  ciili/'iir- 
uhus,  in  this  work.  Whether  a  type  specimen  was  preserved  is  uncer- 
tain, but  about  is.">(i  Dr.  Ayres  sent  two  specimens  to  the  National 
Museum  from  San  Francisco.2  which  may  be  regarded  as  typical. 

Dr.  J.  A.  Allen  established  a  species  under  the  name  of  Srajmiiux 
antliottyi,  iu  lSii;!,  from  a  specimen  obtained  in  the  San  Pedro  Martir 
Mountains  of  Lower  California.3 

The  type  remains  unique,  and  until  more  specimens  are  collected 
from  the  same  and  other  neighboring  localities  the  relationships  of  the 
species  can  not  be  fully  determined. 

In  1894  I  described,  under  the  name  of  iS.  dilutus,'  a  supposed  new 
species,  characterized,  like  N.  antkomji.  by  the  possession  of  one  less 
upper  premolar  than  the  usual  number,  and  some  other  minor  features. 
This  species  was  based  ou  a  skeleton  from  Fort  Klamath,  Oregon, 
belonging  to  Dr.  C.  11.  Merriam.  Afterwards,  Dr.  .Uerriarn  sent  me 
two  other  specimens  iu  alcohol,  from  the  same  locality.  These  had  the 
normal  number  of  premolars.  Such  being  the  case,  I  am  disposed  to 
regard  the  other  characters  given  iu  the  diagnosis  as  individual  rather 
than  specific,  and  to  associate  the  Fort  Klamath  mole  with  X.  call 'fonnrun. 

DESCRIPTION  OF  THE  TYPE  SPECIMEN  OF  SCALOPS    l:M:rS,  CASSIK. 
No.  3725,  V.S.N.M.,  Oregon,  U.  S.  Explor.  Exped. 

The  type  is  a  skin  without  a  skull.  It  is  in  a  good  state  of  preserva- 
tiou  except  for  its  discoloration  from  immersion  in  impure  alcohol. 

From  its  small  size  and  long  claws,  it  may  be  judged  to  be  a  young 
individual.    It  measures  as  follows: 


REMARKS  OF  PROFESSOR  PETERS  ON  THE  TYPE  SPECIMEN  OF 
SOALOPS  I.ATDIANUS,  BACHMAN. 

"6.  Rcalops  Intimating  Bachmann  =  iSr.  Ttncitsenrfi  Bachman,  Baird. 
'■Diese  Ait  ist  von  Bachmaim  nach  einem  Exemplar  des  Berliner 

'Proc.  Cal.  Acad.  Nat.  Sci.,  1, 1855,  p.  54. 

'Skeleton,  No.  3111;  alcoholic,  No.  2673.    Tho  latter  is  mentioned  by  Baird. 
sBnll.  Amer.  Mils.  Nat.  History,  V.  1893,  p.  200. 
«Proc.  U.  S.  Nat.  Mus.,  17,  p.  212. 


mm. 


Length  of  head  and  body  

Length  of  tail  

Length  of  fore  foot  (without  claws) 

Length  of  longest  foreclaw  

Length  of  hind  foot  (without  claw) 
LeDgth  of  longest  hind  claw  


115.0 
30.5 
14.0 
10.0 
21. 5 
4.5 
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Museums  aufgestellt  worden,  welches  von  Deppe  angeblich  aus  Mexico 
eingesandt  worden  ware.  Das  einzige  Exemplar  der  Gattung  Scalops, 
welches  sich  aber  aus  der  Deppe'schen  Sammlung  im  Berliner  Museum 
(Xo.  712)  befunden  hat  uud  beflndet  und  welches,  da  ich  es  als  '  <S'c.  lati- 
manus  Bachmanu'  bezeichuet  vorfand,  ohne  Zweifel  das  Originalexem- 
plar  der  Bachmann'schen  Art  ist,  stammt  uicht  aus  Mexico,  sondern  ist, 
wie  aus  deni  Eingangsjournal  der  Deppe'scheu  Sammhing  hervorgeht, 
aus  Monterey  in  Galifornieii  eingesandt  undim  October  1S34  in  Sta.  Clara 
(Sonora?)  gesammelt  worden.  Es  gehiirt  dieses  Exemplar  auch  nicht 
zu  der  eigentlichen  Gattung  iSailups,  sondern  zu  Scapunus  Baird  mit  44 
Zahnen  und  stinimt  nicht  allein  nach  Baird's  genauer  Beschreibung, 
sondern  auch  nach  Vergleichung  mit  eiuem  zweiten  Exemplar,  welches 
wir  Hrn.  Dr.  F.  Jagor  aus  Californien  verdanken,  durchaus  mit  tic. 
Tuwiisendi  iiberein.  Es  muss  daher  der  Sc.  latimanus  aus  der  Liste  der 
Siiugethiere  gestrichen  werden."1 

DESCRIPTION    OF   THE    TYPE    SPECIMEN   OF   SCAPANUS  ANTHONYI, 
J.  A.  ALLEN. 

No.  JJJJ.  Male.  San  Fedro  MartirMt.,  L.  Cal.  (altitude  7,000  ft.,  MayX,  1893). 
Collection  of  American  Museum  of  Natural  History. 

This  specimen  is  a  well-prepared  skin  accompanied  by  a  skull.  The 
fur  is  rather  dark  and  fresh-looking,  giving  the  impression  that  it  is 
the  new  summer  pelage. 

The  skull  has  but  three  premolars  above  and  below.  The  first 
premolar  is  apparently  the  one  missing.  Whether  this  difference 
is  merely  an  individual  peculiarity  can  not,  of  course,  be  determined 
until  more  specimens  shall  have  been  collected.  The  teeth  are  much 
worn,  and  the  contour  of  the  skull  indicates  that  it  is  mature  or  old. 

The  dimensions  of  the  skull  are  as  follows: 


Total  length   30.0 

Basilar  length   24. 7 

Palatal  length   13. 5 

Mastoid  hreadth   15. 7 

Zygomatic  breadth   12. 8 

Facial  breadth   8.8 

Breadth  between  I1  and  PM:1   4.6 


p  Translation.} 

"6.  Soalops  latimanus  Bachman=5c.  Townsendi  Bachman,  Baird. 

"This  species  was  based  by  Bachman  on  a  specimen  in  the  Berlin  Museum  which 
had  been  forwarded  by  Deppe  nominally  from  Mexico.  The  only  specimen  of  the 
genus  Scalops,  however,  from  Deppc's  collection  which  has  been  and  is  in  the  Berlin 
Museum,  No.  712  (and  which,  as  I  fouud  it  marked  as  '.Sc.  latimanus  Bachmann,'  is 
doubtless  the  original  specimen  of  Bachman's  species),  did  not  originate  from  Mex- 
ico, but  was,  as  appears  from  the  entry  journal  of  Deppe's  collection,  transmitted 
from  Monterey  in  California,  and  was  collected  in  Sunta  Clara  (Sonora?)  in  October, 
1834.  This  specimen  does  not  belong  to  the  genus  Scafopspropcr,  but  to Scapamis  Baird, 
with  44  teeth,  and  agrees,  not  only  according  to  Baird's  exact  description,  but  also 
according  to  a  comparison  with  a  second  specimen  from  California,  which  we  owe  to 
Dr.  F.  Jagor,  entirely  with  Sc.  Townsendi.  Hence  the  Sc.  latimanus  must  be  stricken 
out  of  the  list  of  mammals."  (Monatsher.  K.  Akad.  Wissensch.  Berlin,  1863,  p.  656.) 
Proc.  N.  M.  vol.  xix  3 
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The  skin  as  now  preserved  has  the  following  dimensions: 

mm. 

Total  length  124.0 

Length  of  tail  :  _.   28.5 

Breadth  of  fore  foot  \   12. 5 

Length  of  fore  foot  (without  claw)   12.0 

Length  of  hind  foot  (without  claw)   15.5 


Dimensions  of  $kulU  of  Scapanus  orarius. 
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Dimensions  of  skulls  of  Scapanus  townsendi. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

6894 

Nat.  Mus... 

Simiahmoo,  Wash . . 

40.5 

18.7 

19.2 

15.3 

10.7 

7.1 

Adult. 

42810  30918 

Dept.  Agric. 

Sauk,  Wash  

41.2 

35.0 

18.2 

19.6 

15.4 

11.6 

7.4 

Do. 

43332 

31467 

 do  

Tenino,  Waah  .  ... 

41.2 

34.0 

18.7 

19.2 

16. 0 

11.3 

7.1 

Oldish. 

43330  31465 

 do  

 do  

1 

41.4 

84.5 

19.0 

19.1 

16  0 

11.8 

7.5 

Adult. 

43331  31466 

 do  

 do  

41. 0 

34.2 

18.0 

19.7 

15.8 

11.7 

7.2 

Do. 

66199 

 do  

Lake  C ashman, 

'j' 

40.7 

34.0 

19.0 

19.4 

15.6 

11.9 

7.3 

Do. 

Waah. 

66200 

 do  

 do  :  

d 

40.5 

34.2 

18.5 

19.4 

15.6 

11.2 

7.0 

Do. 

2050 

"l438 

Merriam  

Si  okomiBh.Waah . . 

39.2 

32.4 

18.2 

18.5 

15.4 

11.0 

7.3 

Do. 

56896 

Dept.  Agric . 

Oregon  City,  Ore«.. 

"d 

41.5 

34.6 

10.0 

20.0 

16.2 

12.0 

7.5 

Do. 

56897 

 do  

d 

41.3 

34.5 

18.4 

20.0 

16.4 

11.6 

7.2 

Do. 

57140 

 do  

Beaverton,  Oreg — 

41.7 

34.5 

18.5 

20.0 

16.4 

12.2 

7.3 

Do. 

36525 

21831 

Nat.  Hub  . . . 

Salem,  Oreg  

39.0 

17.5 

19.3 

16.3 

11.3 

6.7 

Do. 

69400 

Dept.  Agric. 
 do  

43.8 

'36.4 

19.4 

20.2 

15.8 

12.0 

8.0 

Old. 

08150 

Crescent  City,  Cal . 

d 

19.2 

16.6 

10.6 

8.0 

Adult. 

Dimensions  of  skulls  of  Scapanus  californicus. 
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Nicasio,  Cal  

37.4 

31.4 

16.7 

17 

6 

14.7' 

10 

9 

5 

2 

Old. 

65195 

Dept.  Agric. 

 do  

36.0 

30.0 

16.0 

17 

0 

14.  0 

10 

0 

5 

6 

Do. 

547 

1284 

Amer.  Mils  . 

 do  

a 

37.4 

31.0 

16.2 

17 

3 

14.8 

10 

4 

5 

7 

Old,  orleas. 

65103 

Dept.  Agric. 

 do  

9 

36.3 

29.2 

15.6 

17 

4 

14.6 

10 

6 

5 

5 

Do. 

65194 

 do  

 do  

a 

37.0 

30.0 

16.2 

17 

2 

14.6 

10 

4 

5 

5 

Do. 

3361 

2731 

Merriam  

 do  

a 

35.0 

28.3 

14.4 

17 

0 

10 

2 

6 

4! 

Adult. 

509 

1080 

Amer.  Mus  . 

 do  

9 

36.4 

30.0 

15.6 

17 

3 

14.  i 

10 

6 

5 

4' 

Do. 

65162 

Dept.  Agric. 

 do  

37.5 

30.8 

16.4 

17 

0 

14.4 

10 

0:  6 

2; 

Do. 

65191 

 do  

 do  

1 

37.0 

30.0 

16.3 

17 

0 

14.  5. 

10 

2 

9 

Do. 

65189 

 do  

 do  

36.3 

30.3 

15.6 

16 

4 

13.5 

9 

6 

6 

0' 

Adult,  or 
less. 

65187 

 do  

 do  

e 

36.0 

29.5 

15.5 

17 

0 

14.  O' 

10 

0 

5 

»: 

Do. 

35285 

19877 

Hat.  Mas... 

 do  

a 

36.8 

31.0 

16.0 

17 

2 

14.  3; 

10 

0 

fi 

Do. 

35286 

19829 

 do  

 do  

9 

34.5 

29.5 

15.4 

17 

6 

14.4 

10 

0 

Do. 
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Dimensions  of  skulls  of  Scapanus  californicus — Continued. 


Catalogue 
nam  Mr. 

Skull.  Ski* 

j 

Collection. 

Locality. 

M> 

m 

Total  length. 

Basilar  length  (Hensel). 

Length  of  palate  from  in 
front  of  incisor. 

|  Mastoid  breadth.  [ 

|  Greatest  zygomatio  breadth. 

Greatest  facial  breadth. 

Interval  between  first  upper 
incisor  and  last  premolar. 

Arc. 

— 

nun. 

mm. 

mm. 

mm. 

mm. 

mm. 

3512E 

1940E 

Nat.  Mus ... 

37.0 

29.6 

16. 0 

17.4 

14.0 

10.6 

5.3 

Adult,  or 

less. 

3956 

3291 

Merriam  

 do  

5 

35.0 

29.0 

15.0 

17.0 

14.0 

10.4 

5.4 

Do. 

6130 

5443 

 do  

Berkeley,  Cal  

5 

36.3 

R1.8 

15.6 

17.6 

14.7 

10.8 

5.4 

Do. 

3111 

Nat. Mus  ... 

San  Francisco,  Cal. 

32.7 

27.0 

14.0 

16.5 

13.7 

10.0 

5.0 

Adult. 

48391 

36047 

Dept.  Agrie. 

Pacific  Grove,  Cal.. 

cT 

33.6 

27.7 

15.0 

16.1 

13.4 

9.5 

5.3 

Youngish. 

30290 

 do  

Alhambra,  Cal  

d" 

30.0 

14.2 

16.0 

13  0 

9.4 

6.0 

Adult. 

30298 

 do  

 do  

d* 

31.8 

27.0 

14.2 

16.2 

13.6 

9.8 

5.0 

Adult,  or 
less. 

30300 

 do  

 do  

30.3 

25.4 

13.3 

15.2 

12.6 

9.2 

4.8 

Do. 

61374 

Nat.  Mas . .  - 

 do  

cf 

32.0 

26.7 

14.0 

16.0 

13.0 

9.0 

5.2 

Do. 

30406 

30  8 

25.2 

13.4 

15.7 

13.0 

9,3 

5.0 

T°UDo!Sl1" 

30411 

 do  

'.'.'.'.'.do 

tf 

31.7 

26.7 

14.2 

15.8 

12.9 

9.1 

5.1 

30310 

oan  ijaorjei,  \^ai 

32.0 

26.1 

13.4 

15.3 

13.0 

9.0 

4.8 

less. 

2746 

2230 

Merriam  

San  Bernardino,  Cal 

<f 

30.6 

25.0 

13.0 

15.7 

13.0 

9.4 

4.8 

Do. 

56533 

Dept.  Agric. 

San  Bernardino 

32.3 

26.8 

14.0 

16.3 

13.5 

9.7 

4,6 

Old. 

Peak,  Cal. 

66597 

 do  

Tehachapi  Peak, 

cf 

27.3 

14.4 

16.6 

13.7 

10.0 

5.4 

Adult,  or 

Cal. 

less. 

41243 

 do  

Owens  Lake,  Cal . . . 

31.6 

25.6 

13.7 

15.8 

13.2 

9.6 

4.9 

Do. 

40943 

 do  

.....do  

1 

31.0 

24.4 

13.4 

15.4 

12.5 

9.4 

4.9 

Youngish. 

23967 

 do  

15.0 

9.6 

5.8 

(Broken.) 

il243 

Nat.  Mus . .. 

Fort  Crook, Cal.... 

33.8 

27.5 

16.9 

14.0 

10.0 

5.4 

Youngish. 

36886 

14475 

 do  

Baird.  Cal  

15.4 

16.9 

9.5 

5.8 

Do. 

*1286 

Merriam  

Fort  Klamath,  Oreg 

34.4 

28.4 

15.0 

17.0 

14.0 

10.6 

5.6 

Adult. 

*  Type  of  H.  dilatus. 


Dimensions  of  type  skull  of  Scapanus  anthonyi. 


mm. 

mm. 

mm.  mm. 

mm. 

4947 

6313 

Amer.  Mus . 

San  Pedro  Marti  r 
Mountains,  Low- 
er California. 

<r 

30.0 

24.7 

13.5  15.7 

| 

3.8 

Adult. 

Genus  PARASCALOPS,  True. 

Parasealopa,  True,  Proo.  IT.  S.  Nat.  Mug.,  XVII,  1894,  p.  242.    (Type:  Scalopt 
breweri,  Bachman.) 

Body  fusiform.  Head  conical.  Nostrils,  lateral.  Fore  feet  very 
broad,  talpoid.  Tail  thick  and  hairy.  Eyes  minute.  Auricular  orifice 
large.  Skull  depressed ;  tympanic  bullse  annular.  Molars  with  a  broad, 
trilobed  internal  basal  lobe.  Pelvis  with  no  osseous  bridges  connecting 
the  sacrum  with  the  ischium. 

Dental  formula :  i,  f ;  c,  T;  pm,  \;  m,  \  ;  total,  44. 

Prom  a  detailed  comparison  of  the  skeletons  of  Scalops  aquaticus, 
Scapanus  townsendi,  and  Scapanus  breweri  (or  americanus)  I  arrived  at 
the  conclusion  that  the  last  two  can  not  properly  be  included  in  the 
same  genus,  and  that  Townsend's  mole  really  has  a  much  closer  affinity 
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with  8.  aquHtieux  tlian  with  iS.  breweri.  In  an  earlier  paper  I  separated 
Brewer's  mole  under  the  generic  name  of  ParascalopxJ 

The  characters  which  I  rely  on  in  making  this  redivisiou  are  to  be 
found  in  the  pelvis,  the  tympanic  bulhe,  and  the  teeth.  Upon  com- 
paring the  pelvis  of  the  three  species  mentioned,  it  will  be  observed 
that  in  Snilojis  aqiiitUciis  and  Scnpanus  tou-nxendi  the  lateral  processes 
of  the  sacral  vertebra'  have  united  with  the  ischium  in  two  places, 
the  first  opposite  the  acetabulum  and  the  second  more  posteriorly.  In 
front  of  the  first  bridge  on  cither  side  is  a  large  oval  vacuity  or  foramen. 
In  addition  the  spines  of  the  sacral  vertebra-  in  these  two  species  are 
completely  anchylosed  together,  forming  one  continuous  ridge  of  bone 
(as  shown  in  fig.  1). 

Turning  to  Piiraxailop.s  breiceri  we  find  that  the  sacral  vertebra  have 
no  osseous  connection  with  the  pelvis  posterior  to  the  acetabula,  and 
further  that  the  neural  spines,  though  connected  at  their  extremities 
by  a  continuous  bar  of  bone,  have  vacuities  between  them,  so  that  the 
several  vertebra;  are  readily  distinguishable. 

In  Sealops  aqunlieu.s  and  Scupitnus  toirnsewli  the  tympanic  bulhe  are 
complete,  and  end  externally  in  a  small  but  well-formed  bony  meatus, 
tjuite  different  conditions  obtain  in  Ptimxntlopx  breweri,  in  which  the 
bulhe  are  irregularly  annular  and  do  not  conceal  the  tympanum  or  form 
a  meatus. 

Finally,  in  Sealopx  aquuticiix  and  Scapanvx  toicnsrmli  the  crowns  of  the 
molar  teeth  consist  of  two  large  V-shaped  external  cusps,  with  a  simple 
internal  basal  projection  surrounding  the  internal  edge  of  the  anterior 
one. 

In  P.  breiceri  the  basal  projection  is  trilobed  and  bounds  the  inner 
edge  of  both  external  cusps. 

On  the  basis  of  these  characters  alone  it  would  be  necessary  to  unite 
8.  aquaticux  and  8.  toinixcndi  in  the  same  genus  Seuhipx.'*  But  the 
dental  formula  of  S.  tiquatieuu  (together  with  the  relative  size  and  posi- 
tion of  the  teeth)  differs  from  that  of  ficapitnux  toirnsendi,  and  the  genus 
should  be  retained. 

PARASCALOPS  BREWERI  (Bachman). 
UKEWEK'S  MOLE;  OR  HAIRY-TAILED  MOLE. 

Sealops  hreweri,  Bachman,  Boston  Journ.  Nat.  Hist.,  IV,  1842,  p. 32. 
Kcapanua  breiceri,  Pomel,  Arch.  Sci.  Phys.  et  Nat..,  IX,  1848,  p.  2-17. 
Scapanm  amerieaiiux,  Couics,  Ainer.  Nat.,  XIII,  1879,  p.  lsll. 
Parascalops  Irewni,  Tuci:,  Proc.  1'.  S.  Nat.  Mus.,  XVII,  1894,  p.  242. 

Size  moderate  (average  length  about  177  mm.).  Snout  acute;  nostrils 
lateral,  cresceutic.    Auricular  orifice  large,  about  .'!..">  mm.  in  diameter. 

•Proc.  U.  s.  Nat.  Mus.,  XVII,  1894,  p.  242. 

-  See  the  statement  of  Flower  and  Lydekker:  "  The  light  [of  Scapanus]  to  generic 
distinction  is  doubtful."  (Mammals,  p.  630.) 
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Tail  short,  very  thick,  blunt,  densely  hairy  and  constricted  at  the  base. 
Toes  not  webbed. 

Color  dusky  brown,  paler  and  grayer  below.  Hairs  of  the  feet,  tail, 
and  snout  brown,  changing  with  age  to  white. 

Average  dimensions  (10  adults  from  Magnetic  City,  North  Carolina) : 
Length  of  head  and  body,  140.9  mm.;  tail  vertebra,  30  mm.;  hind  foot, 
19  mm. 

Average  dimension  of  skull  (20  adults):  Total  length,  32.2  mm.; 
mastoid  breadth,  14.7  mm. ;  length  of  superior  tooth  row,  13.0  mm. 


DESOKIPTIO.N. 


Body  fusiform.  Legs  enveloped  in  the  integuments  nearly  to  the 
wrists  and  ankles.  Head  depressed  and  triangular,  produced  into  a 
conical  snout.    Snout  extending  about  9  mm.  beyond  the  incisor  teeth ; 


SNOUT  OF  PARASCALOP8  BHEWEEI, 
Fig.  19,  tpier  surface.    Fig.  20,  Lower  surface.    Fig. II,  Side  view, 
times  natural  sire.) 


naked  above,  furnished  on  the  sides  with  warts,  of  which  there  :iro 
three  or  four  on  each  side  of  the  median  line.  Mystacial  bristles  promi- 
nent, the  extremities  of  the  longest  extending  to  a  point  between  the 
eyes  and  auricular  orifice.  Nostrils  terminal,  subcrescentie,  situated  on 
the  .sides  of  a  tieshy,  granular  pad. 
Upper  lip  thin  and  ridge-like,  as  in 
iSralvpn  aquations ;  emarginate  in 
front  and  joined  to  a  narrow,  trian- 
gular, naked  area,  which  runs  the 
length  of  the  snout  inferiorly.  The 
median  line  of  the  lower  jaw  also 
naked. 

Front  feet  very  broad,  depressed ; 
their  length  (without  the  claws) 
about  equal  to  their  breadth. 
Upper  surface  sparsely  covered 
with  rather  long  hairs,  which  form  : 
last  joint  of  the  digits  naked.  Inferior  surface  naked  throughout  and 
granular.   Toes  very  short,  subequal,  not  webbed.    Second,  third,  and 


FOKE  FOOT  OF  PARASCALOPS  BREWER!. 
Fig.  25,  Upper  surface.    Fig.  23,  Lower  surface, 
(liu  times  natural  slae.) 

prominent  fringe  posteriorly;  the 
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shorter  claws. 


fourth  claws  subequal  and  longest;  first  and  fifth,  equal  aud  much 
shorter.    Claws  long,  (hick,  blunt;  convex  above,  flat  or  concave  below. 

Hind  feet  narrow,  about  three  times  as  long  as  broad;  their  length 
exceeding  that  of  the  fore  feet.    Upper  surface  hairy;  sole  obtusely 
granular,  with  one  well-defined  tubercle  about 
in  the  middle  of  their  length. 

Toes  short,  subequal,  the  first  and  fifth  much 
farther  back  than  the  other  three  and  with 
Claws  compressed  and  pointed. 

Tail  two-thirds  the  length  of 
the  head,  thick,  cylindrical,  con- 
stricted at  the  base  and  well 
clothed  with  long  hairs,  which 
nearly  conceal  the  skin. 

Eyes  concealed  in  the  fur, 
minute,  and  covered  by  mem- 
brane. No  external  ear;  audi- 
tory orifice  comparatively  large 

(about  3.5  mm.  long);  much  larger  than  in  Scalops 
ac/iuitieus;  oblong,  with  the  long  axis  directed  ob- 
liquely downward  anteriorly. 

Character  of  the  fur  as  in  Scalops  aquatieus.  Gen- 
eral color  dark  brown,  with  grayish  and  silvery  reflec- 
tions; darker  and  browner  than  in  Scalops  aquatieus. 
Under  surfaces  a  little  lighter  than  the  upper  sur- 
faces. Tail,  backs  of  feet,  and  base  of  snout  dark 
brown,  changing  with  age  to  mingled  brown  and  white,  and  finally 
to  pure  white.    Claws,  pale. 

Young,  silvery  gray,  with  dusky  feet  and  tail. 

Adult  males  with  a  more  or  less  pronounced  rusty  suffusion  around 
the  wrists  aud  at  the  extremity  of  the  lower  jaw. 


HIND  FOOT  OF  PARASCALOP8 

BREWERI. 
FIS,  ti.  Lower  surface.    Fig.  25,  Upper 

( 1  is  tiroes  natural  size. ) 


TAIL  OF  PARASCALOP8 
BKEWERI. 


Skull  depressed  and  conical.  Occipital  broad,  well  advanced  on  the 
upper  surface  of  the  skull.  Parietal  very  large  and  broad,  triangular, 
more  or  less  acute  anteriorly.  Frontals  convex,  narrowed  anteriorly, 
and  extending  a  considerable  distance  along  the  nasals,  but  not  joining 
the  premaxilhc ;  their  lateral  extensions  form  almost  the  entire  anterior 
part  of  the  orbital  region.  Nasals  elongated,  wedge-shaped;  their  pos- 
terior half  extending  backward  between  the  frontals,  almost  to  the 
parietals;  anterior  extremities  obliquely  truncated  and  overlaid  by  the 
premaxillpe  so  as  to  appear  very  narrow  in  adult  skulls.  Lachrymal 
linear.  Palatal  surface  of  maxilla?  concave,  with  a  sagittal  median 
groove.  Palate  emarginate  behind,  terminating  opposite  the  last  molar. 
Pterygoid  process  small.  Basisphenoid  inflated.  Tympanies  annu- 
lar.   Zygomatic  arch  slender,  directed  obliquely  upward  posteriorly. 
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Infraorbital  foramen  large,  hounded  posteriorly  by  a  very  slight  bar  of 
bone.  Lachrymal  foramen  large,  situated  in  front  of  and  above  the 
infraorbital.  Horizontal  ramus  of  mandible  curved  upward  anteriorly 
and  downward  posteriorly.  Coronoid  process  quadrate,  with  straight 
posterior  margin.    Angle  similar  but  smaller. 

TEETH. 

Dental  formula:  i,  jj;  c,  -\ ;  pm,  |;  m,  §;  total,  44. 

First  superior  incisor  very  large,  broad,  and  flatfish;  somewhat 
inclined  inward  and  connivent  at  the  inner  angle,  notched  in  the  mid- 
dle and  furnished  with  a  small  but  distinct  external  accessory  cusp. 
Second  and  third  incisors,  canine,  and  iirst  and  second  premolars 
simple,  conical,  slightly  curved,  and  compressed.  Third  premolar  simi- 
lar, but  with  a  small  compressed  posterior  accessory  cusp.  The  canine 
is  the  largest  of  these  simple  teeth  and  the  iirst  premolar  the  smallest; 
the  second  and  third  premolars  are  successively  larger.  The  second  and 
third  incisors  are  similar,  but  the  third  is  larger  than  the  second.  The 
fourth  premolar  is  large,  triangular,  compressed,  with  a  small  anterior 
accessory  cusp,  a  posterior  trenchant  margin  terminating  in  a  basal 
tubercle,  and  an  internal  basal  cusp,  or  heel,  which  is  bifid.  The  iirst 
molar  is  largest,  the  second  intermediate,  and  the  third  smallest.  They 
are  furnished  with  large  W-shaped  external  cusps  as  in  the  other 
genera  and  a  prominent  internal  basal  ledge,  which  is  trilobed  (or 
quadrilobed  in  the  first  molar).  In  the  last  molar  the  posterior  por- 
tion of  the  external  cusp'  is  aborted. 

The  first  lower  incisor  is  similar  to  the  upper  one  but  smaller.  The 
six  succeeding  teeth — namely,  the  second  and  third  incisors,  the  canine, 
and  the  first,  second,  and  third  premolars — are  simple  and  conical.  All 
are  subequal  except  the  second  incisor,  which  is  larger  and  canine-like 
with  an  anterior  trenchant  margin.  The  premolars  have  obsolete  basal 
tubercles.  The  fourth  premolar  is  similar  to  the  others,  but  furnished 
with  more  conspicuous  anterior  and  posterior  tubercles  and  a  similar 
internal  one.  The  first  and  second  molars  are  equal  in  size  and  the 
third  about  one-third  smaller.   The  are  W-shaped  in  transverse  section. 

The  internal  cusps  are  very  prominent.  The  first  molar  has  a  distinct 
postero  internal  basal  tubercle,  and  the  second  molar  similar  tubercles 
botli  anteriorly  and  posteriorly.  The  anterior  internal  cusp  of  the  first 
molar  is  bilobed. 

SKELETON. 

The  vertebral  formula  of  Parascalops  bretceri,  as  determined  from 
a  skeleton  in  the  National  Museum  collection,  and  two  others  in  the 
collection  of  Dr.  Meniam,  is  as  follows:  c,  7;  d,  13;  1,  6;  s,  G;  ca,  13; 
total,  45.    The  last  caudal  is  rudimentary. 

There  are  eight  intervertebral  ossicles,  the  most  anterior  of  which  is 


72 


REVISION  OF  AMERICAN  MOLES—  TRI  E. 


VOL.  XIX. 


between  the  last  two  dorsal  vertebrae,  and  the  most  posterior  between 
the  last  lumbar  and  first  sacral. 

The  sternum  comprises  (i  segments  including  the  manubrium.  The 
latter  is  as  long  as  the  remaining  segments  combined,  and  has  the 
facets  for  the  first  pair  of  ribs  at  the  beginning  of  its  posterior  third. 
The  keel  is  broad,  especially  anteriorly.  The  upper  surface  is  broad 
in  front  of  the  ribs,  and  furnished  with  a  median  crest. 

The  humerus  is  about  one-third  longer  than  broad,  while  the  clavicle 
is  equally  as  long  as  broad. 

The  bones  of  the  pelvis  are  approximated  under  the  acetabula,  but 
those  of  the  two  sides  do  not  meet.  The  pubic  bones  are  widely  diver- 
gent posteriorly.  The  iliac  bones  are  completely  fused  with  the  sacral 
vertebras  above,  leaving  only  two  small  foramina  on  each  side.  The 
last  sacral  vertebra  has  a  short  broad  transverse  process  (as  in  Cotidy- 
lura),  which  does  not  touch  the  pelvis. 

In  the  manus  the  os  falciforme  is  short  and  very  broad  at  the  base. 
Its  distal  end  rests  against  the  proximal  end  of  the  first  metacarpal. 
The  terminal  phalanges  are  irregularly  bifid. 

Tibia  one-sixth  longer  than  the  femur;  the  fibula  uniting  with  it 
slightly  above  its  middle  point. 

GEOGRAPHICAL  DISTKIBI  TIOK. 

On  the  basis  of  the  specimens  and  records  examined,  the  range  of 
the  species  may  be  stated  to  extend  from  the  mountains  of  North  Caro- 
lina and  West  Virginia  and  southeastern  Ohio  in  a  northeasterly  direc- 
tion across  Pennsylvania,  New  Jersey,  New  York,  and  the  New  England 
States  to  New  Brunswick.  The  northwestern  boundary  skirts  Lake 
Erie  and  Lake  Ontario  and  follows  thence  the  St.  Lawrence  River  to 
Quebec  and  perhaps  to  the  ocean;  but  for  want  of  definite  records  as 
regards  New  Brunswick,  it  must  be  deflected  southward  to  follow  the 
eastern  boundary  of  Maine,  with  a  slight  inclination  outward  at  Passa- 
maquoddy  Bay  to  include  Charlotte  County,  New  Brunswick. 

The  specimens  examined  are,  with  two  exceptions,  all  from  localities 
within  the  following  boundaries:  Beginning  at  Cleveland,  Ohio,  the 
line  skirts  the  southern  shore  of  Lake  Erie  and  of  Lake  Ontario  to  a 
point  near  the  exit  of  the  St.  Lawrence  Eiver;  thence  it  passes  across 
New  York  to  Lake  George;  thence  across  extreme  western  Massachu- 
setts to  northwestern  Connecticut;  thence  in  a  southwesterly  direction 
across  Pennsylvania  to  the  vicinity  of  Pittsburg;  and  thence  to  the 
starting  point,  Cleveland,  Ohio.  The  two  outlying  points  from  which 
specimens  have  been  examined  are  Quebec,  Canada,  and  Magnetic  City, 
North  Carolina,  at  the  foot  of  Eoan  Mountain. 

From  the  records  the  range,  as  indicated  above  from  specimens, 
receives  large  extensions,  chiefly  toward  the  northeast.  The  North 
Carolina  locality  is  connected  with  the  main  area  through  the  record  of 
Audubon  and  Bachmau.  They  report  having  seen  one  near  lied  Sulphur 
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Springs,  West  Virginia,  and  obtained  specimens  in  western  Virginia.1 
Mr.  Bangs's  collection  contains  several  specimens  from  White  Sulphur 
Springs,  West  Virginia.  To  the  west,  the  next  records  which  I  have 
found  are  those  of  Langdon-'  and  Brayton,3  who  report  that  a  specimen 
was  taken  at  Bonie,  in  Adams  County,  Ohio,  and  that  the  species  is 
not  rare  in  that  locality. 

.Mr.  E.  W.  Vickers  sent  a  specimen  to  the  National  Museum  from  Ells- 
worth, Ohio,  and  stated  in  a  letter  to  me  that  he  had  also  taken  the 
species  at  Berea  and  Canton.    Ho  remarks: 

This  mole  seems  to  take  the  place  of  the  common  mole,  S.  aquatictts  or  S.  argen- 
tatus,  in  the  localities  where  I  have  lived — viz,  Canton,  Berea,  and  Ellsworth — fori 
have  never  taken  a  specimen  of  these  species. 

Dr.  J.  A.  Allen  mentions  a  specimen  from  Hollidaysburg,  Pennsyl- 
vania, which  is  in  the  Museum  of  Comparative  Zoology,  Cambridge, 
Massachusetts.  This  locality  is  in  Blair  County,  in  the  mountains 
near  Altoona.  There  are  no  records  of  the  occurrence  of  the  species 
in  eastern  Pennsylvania,  but  Dr.  Abbott  mentioned  it  in  18fi8  among 
the  mammals  of  New  Jersey.  JTe  remarks  that  it  "is  much  less  abun- 
dant than  the  preceding  [Scalops  nquaticus],  to  which  it  bears  a  great 
resemblance.4" 

No  specimens  are  referred  to,  and  I  know  of  none  from  the  State  in 
any  museum.  It  would  seem,  therefore,  that  the  occurrence  of  the 
species  in  New  Jersey  requires  confirmation. 

All  the  New  York  specimens  examined  were  from  Lewis  and  Oneida 
counties,  in  the  northwestern  part  of  the  State,  but  Baehman  had  i 
specimens  from  Troy,  Bensselaer  County.1  Baird  remarks  that  the 
species  "is  in  reality  very  abundantly  to  be  met  with  in  the  northern 
part  of  the  State,  and  apparently  to  the  exclusion  of  the  more  southern 
species  with  white  naked  tail,  S.  aquaticus."1'  No  specimens  have  been 
taken  in  any  part  of  southern  or  southeastern  New  York,  so  far  as 
I  am  aware. 

The  type  of  the  species  came  from  Marthas  Vineyard,  Massachusetts, 
and  Dr.  J.  A.  Allen  mentions  a  specimen  from  Warwick,  Franklin 
County,  as  being  in  the  Museum  of  Comparative  Zoology.7  Dr.  Coues 
records  its  occurrence  at  Somerset,  in  Bristol  County." 

If  there  are  any  records  of  the  occurrence  of  the  species  in  Vermont 
or  New  Hampshire,  they  are  unknown  to  me,  but  it  is  very  probable 
that  this  mole  is  found  there. 

I  have  examined  no  specimens  from  Maine  and  know  of  but  one 

Quadrupeds  of  North  Amer.,  II,  1851,  p.  175. 
!Ohio  Geol.  Surv.  Kept.,  IV,  1882,  p.  93,  94. 
'Journ.  Cincin.  Soc.  Nat.  Hist.,  Ill,  1880,  p.  302. 
4Geol.  Surv.  of  New  Jersey,  ls<!8,  p,  752. 
6  Aud.  &  Bach.,  Quad,  of  North  Amer.,  II,  p.  175. 

«  Fifteenth  Kept.  N.  Y.  State  Cabinet  of  .Nat.  Hist.,  1862,  Appendix  A. 
'Bull.  Mus.  Comp.  Zool.,  I,  No.  X.  1869,  p.  222. 
•Amer.  Nat.,  XIV,  1880,  p.  53. 


74 


REVISION  OF  AMERICAN  MOLES— TRUE. 


VOL  XIX 


mention  of  its  occurrence  in  the  State.  This  was  at  Upton,  in  Oxford 
County,  near  the  western  boundary.1  It  probably  occurs,  however, 
generally  in  the  State. 

Two  writers  affirm  the  existence  of  the  species  in  New  Brunswick- 
Tyrrell,2  who  mentions  no  localities,  and  Chamberlain,3  who  states  one 
specimen  was  taken  in  Charlotte  County  in  the  extreme  southwestern 
part  of  the  Province. 

VARIATION. 

In  the  small  series  at  hand,  in  which  the  majority  of  the  specimens 
are  from  Locust  Grove,  Lewis  County,  New  York,  Ravenna,  Ohio,  and 
Magnetic  City  (foot  of  Roan  Mountain),  North  Carolina,  no  appreciable 
geographical  variation  of  color  or  size  can  be  detected.   A  specimen 


CrBOQBAPHICAL  DISTRIBUTION  Of  PABASCALOPS. 


from  Quebec  is  not  different  from  the  others,  except  that  it  is  a  little 
duller  in  color  and  browner,  probably  due  to  its  having  been  in  the 
collection  for  a  long  time. 

There  is,  however,  considerable  variation  with  age.  The  feet,  tail, 
and  base  of  snout,  which  are  dark  brown  iu  young  individuals,  become 
progressively  more  hoary  with  increasing  age  and  are  eventually  pure 
white.  In  all  the  specimens  iu  which  the  tail  is  hoary,  the  teeth  are 
more  or  less  worn,  and  sometimes  very  greatly.  The  specimen  which 
shows  this  albinism  most  strongly  (No.  610,  Merr.  Coll.,  Locust  Grove, 
New  York),  has  stronger  ridges  on  the  skull  than  any  other  in  the  series. 

■In  Museum  of  Comp.  Zoology.    See  J.  A.  Alien.    Bull.  Mus.  Comp.  Zool.,  I,  No.  8, 
1869,  p.  222. 
!Proo.  Canad.  Inst.,  3  ser,  VI,  1888,  p.  89. 
s  Bull.  Nat.  Hist.  Soo.  New  Brunswick,  X,  1892,  p.  32. 
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This  specimen  presents  a  very  peculiar  appearance,  as  it  has  the  tail 
entirely  white,  whitish  feet,  and  a  white  band  around  the  base  of  the 
snout,  while  the  body  is  of  the  usual  dusky  color. 

The  specimens  from  North  Carolina  exhibit  this  hoariness  less 
strongly,  but  few  of  them  show  indications  of  age.  The  individuals 
from  Ohio  show  the  variation  no  less  than  the  others,  so  that  it  is  quite 
certain  that  the  change  is  not  local. 

Many  adult  males  show  a  rusty  color  on  the  under  surfaces,  especially 
on  the  brenst  and  throat,  and  also  around  the  wrists.  These  specimens 
remind  one  of  the  series  of  Scalops  aquaticus  tejcanux  from  Roekport, 
Aransas  County,  Texas,  in  which  a  similar  suffusion  is  strongly  pro- 
nounced. The  white  spots  in  the  fur,  mentioned  by  Professor  Baird,1 
are  to  be  found  on  the  older  individuals. 

Of  the  thirty-two  skins  from  Magnetic  City,  North  Carolina,  three 
have  small  areas  of  pure  white  hair  on  the  brenst.  Two  of  these  speci- 
mens are  females  and  the  third  a  male.  This  last  has  a  longitudinal 
white  mark  on  the  median  line  of  the  muzzle,  which  ends  abruptly  in  a 
small  orange-colored  spot;  the  white  on  the  breast  in  this  instance  is 
followed  by  an  area  of  dull  orange-brown ;  in  fact,  the  base  of  the  hair 
all  around  the  white  area  is  of  this  color. 

MOLTING. 

I  have  been  able  to  make  out  very  little  regarding  the  shedding  of 
the  fur  in  this  species  from  the  series  of  about  fifty  specimens  at  com- 
mand. Only  three  specimens  show  indications  of  shedding,  and  the 
condition  of  the  fur  in  these  three  is  puzzling. 

In  one  (No.  G0297,  B.  A.,  male),  obtained  at  Magnetic  City,  North  Caro- 
lina, March  20, 1894,  the  new  fur  covers  the  under  surfaces  of  the  animal 
completely,  while  on  the  upper  side  of  the  body  the  new  fur  is  starting 
on  the  posterior  half  of  the  back,  but  is  still  concealed  in  the  old  fur. 
In  the  second  specimen  (No.  06298.  D.  A.,  male),  obtained  at  the  same 
locality  as  the  first  about  a  month  later,  namely,  on  April  24,  the  new 
fur  has  attained  about  half  its  full  length  over  the  whole  of  the  lower 
surfaces  and  on  the  posterior  half  of  the  back,  but  it  is  still  everywhere 
concealed  by  the  old  fur.  The  third  specimen  (No.  r>.'i82.">,  D.  A.,  male), 
obtained  at  the  same  locality  as  the  last,  about  three  weeks  later,  but 
in  the  preceding  year  (May  10,  1893),  shows  only  a  very  small  patch 
of  new  hair  on  the  crown  of  the  head,  and  there  is  a  small  amount  of 
concealed  new  hair  immediately  around  this  area.  There  is  besides  a 
band  of  new  hair  visible  on  the  breast:  elsewhere  the  old  hair  still 
prevails. 

As  the  specimens  are  all  males,  it  is  difficult  to  understand  why  the 
one  taken  latest  shows  the  least  advance  toward  a  change.  A  s  regards 
this  one,  since  it  was  taken  in  a  different  year  from  the  other  two,  it 
may  be  supposed  that  the  spring  that  year  was  less  advanced  than  in 


1  Mammals  of  Xorth  America,  p.  68. 
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1894,  but  this  will  not  affect  the  two  taken  in  the  latter  year.  More 
specimens  will  be  needed  before  the  exact  dates  of  molting  can  be 
ascertained.1 

HISTORY  OF  PARASCALOPS  BREWERI. 

This  species  was  first  made  known  by  Bachman  in  1S42,2  under  the 
name  of  Heahips  breieeri.  Afterwards,  in  1848,  it  was  transferred  by 
Pomel3  to  his  genus  iScapanns  aud  two  years  ago  I  made  it  tho  type 
of  a  separate  genus,  which  I  named  I'araHculopx.' 

In  1879,  I  )r.  Coues  recommended  the  use  of  the  name  iSciipiuins  ameri- 
canunb  for  the  species,  on  the  ground  that  Harlan,  in  his  Fauna  Ameri- 
cana,6 published  in  1820,  employed  at  the  head  of  a  description,- which 
he  (Dr.  Coues)  thought  applicable  to  the  present  species,  the  name 
"Talpa  amrrirana,"  derived  from  a  manuscript  of  William  Barton.  This 
view  is  untenable,  however,  because  Harlan's  description  is  wholly  a 
translation,  word  for  word  and  paragraph  for  paragraph,  of  Desma- 
rest's  description  of  Talpa  eurapa'a,'  with  only  a  word  or  a  sentence 
here  and  there  omitted.  Even  the  measurements  are  included.  It  is 
evident,  therefore,  that  Harlan  copied  nothing  from  Barton's  manu- 
script, and  that  the  hitter's  name  is  a  nomen  nudum. 

In  support  of  his  position  Dr.  Coues  cites  the  remark  of  Audubon 
and  Bachman  that  "Harlan  had  described  the  skull  of  the  species  we 
have  since  described  and  figured  as  Svalops  llreicerii,  having  forty-four 
teeth."8  These  authors  were  deceived,  however, for  Harlan's  description 
of  the  skull  in  question  is  a  literal  translation  of  Desmarest's  descrip- 
tion of  skull  characters  of  the  genus  Talpa. 

There  were  specimens  of  Brewer's  mole  in  the  Museum  of  the 
Zoological  Society  of  London  prior  to  1829.  Richardson  knew  of 
their  existence,  but  thought  that  they  were  ''true  moles" — that 
is,  representatives  of  the  genus  Talpa.9  Audubon  and  Bachman 
examined  them  at  a  later  date  and  fouud  that  they  wTere  specimens 
of  Brewer's  mole.10 


1  In  Mr.  Bangs's  collection  a  male  taken  at  White  Sulphur  Springs,  West  Virginia, 
April  29,  has  the  new  fur  on  all  the  lower  surfaces  except  the  posterior  part  of  the 
abdomen,  while  on  the  rest  of  thi'  body  the  old  fur  is  still  in  place  with  the  new 
concealed  under  it.  A  young  male  taken  at  the  same  place  May  31  has  all  summer 
fur. 

'Boston  Journ.  Xat.  Hist.,  IV,  1842,  p.  32. 
3  Arch.  Sci.  Phys.  et  Nat.,  IX,  1848,  p.  247. 
<Proc.  V.  S.  Xat,  Mus.,  XVII,  1894,  p.  242. 
sAmer.  Xat.,  XIII,  1879,  pp.  189-190. 
'Page  43. 

'Mammalogie,  pt.  1,  1820,  p.  160. 

"Audubon  A.  Bachman,  (.hiadrnpeds  of  North  America,  III,  18."i4,  p.  219. 

9Richardson,  Fauna  Bor.  Amer.  Mam.,  1829,  p.  12.  These  specimens  are  probably 
Nos.  163c  and  143<Z,  marked  Talpa  airop&a  with  a  query  in  Waterhouse's  Cat.  Mus. 
Zool.  Soc.  London,  1S3S,  p.  16.   They  were  presented  by  Joshua  Brookes. 

10  Audubon  &  Bachman,  Quad.  North  Amer.,  Ill,  p.  254.  See  also  Godman,  Amer. 
Xat.  Hist.,  1, 1831,  p.  106,  footnote. 
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Dimensions  of  skulls  of  Parascalops  breweri. 
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Genus  CONDYLURA,  Illiger. 

Condylura,  Illiger,  Prod.  Syet.  Mamm.,  1811,  p.  128.    (Type  Sorex  cristatui, 
Linn.) 

Soalope,  Fischer,  Zoognosia,  III,  1814,  p.  156.    (Type  Sorex  criatatus,  L.) 
Talpasorer,  Schinz,  Cuvier's  Thierreich,  IV,  1825  ( ?),  p.  312  (fide  Fischer).  (Not 

Talpasorex,  Lesson.)  f 
RMnaeter,  Wagler,  Nat.  Syst.  Amphib.,  1830,  p.  14. 

Astramyctes,  Gray,  List  Mamm.  Brit.  Mus.,  1843,  pp.  xxiaud  76.    (Nomen  nudum, 

credited  to  Harris,  who  does  not  use  it.) 
Aatromydes,  Blyth,  Cat.  Mamm.  Asiat.  Soc.  Mns.,  1863,  p.  87. 
Skull  elongated.    Interorbital  constriction  slight.    Premaxillae  pro- 
trading.   Anterior  nares  directed  obliquely  upward.    Tympanic  bullae 
incomplete.  Palate  abbreviated  posteriorly.  Angular  process  of  mandi- 
ble linear. 

Pelvis  without  osseous  bridges  behind  the  acetabulum.  Caudal  ver- 
tebrae numerous.  Manubrium  sterni  moderate. 

Dental  formala  i,  §;  c,  \;  pin,  f;  m,  J ; 'total,  44.  Second  upper  and 
third  lower  incisors  minute.  Premolars  tricuspidate.  Molars  with  a 
broad  tridentate  iuternal  basal  ledge. 

Nostrils  anterior,  surrounded  by  a  series  of  large  radiating  tactile 
processes.  Tail  long  and  scaly.  Fore  feet  broad,  fossorial,  furnished 
with  an  os  falciforme.   Hind  feet  elongate. 

The  genus  Condylura  is  not  closely  allied  to  any  other  existing  genus 
of  moles,  if  osteological  characters  can  be  relied  on.    The  peculiar 
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conformation  of  the  skull  and  angle  of  the  jaw,  the  form  of  premolar 
and  incisor  teeth,  and  the  development  of  the  nasal  appendages  are 
unique.  Of  American  moles  Xciiroiriclius  is  perhaps  the  nearest  ally, 
but  the  gap  between  the  two  genera  is  considerable.  In  the  form  of  the 
premolars  we  are  reminded  of  TuJpa,  but  there  is  no  close  resemblance 
otherwise. 

In  the  modification  of  the  fore  limbs  for  fossorial  purposes,  Coinly- 
lura  does  not  reach  the  degree  of  specialization  found  in  Mcalo/is  and 
Talpa.  The  humeri  are  relatively  quite  elongate,  and  the  same  is  true 
of  the  clavicles,  while  the  manubrium  of  the  sternum  is  only  moder- 
ately long.  AVe  ouc  the  name  Contlyhtrti  to  the  faulty  figure  of  the 
animal  given  by  l)e  La  Faille,  in  which  the  tail  is  represented  as  con- 
stricted at  intervals,  the  whole  resembling  a  string  of  beads.  From 
this  Illiger  was  led  to  include  in  his  diagnosis  the  expression  "cauda 
mediocris  nodosa,''  and  to  bestow  an  inappropriate  name. 

CONDYLURA  CRISTATA  (Linnaeus). 
STAH-XOSED  MOLE. 
Sorcx  cristatus,  hiss.hus,  Syst.  Xat.,  10th  ed.,  1758,  p.  53. 

Talpa  lonyicaudata,  Erxleben,  Reg.  Anim.,  1777,  p.  118. — Shaw,  Gen.  Zool.  I, 
1K00.  p.  523. 

Talpa  canadensis,  1>e  la  Faille,  Naturgesch.  des  M:inlw.,  1778,  p.  3,  t.  1  (fide 
Fischer). 

Talpa  cristata,  Kerr,  Animal  Kingdom,  171*2,  p.  201. 
Talpa  radiata,  Shaw,  Gen.  Zool.,  Maumi.,  1,1800,  p.  023. 
Sorex  radiatus,  Shaw,  Gen.  Zool.,  Maiiun  ,  I,  1800,  p.  531. 
Scalops  cristatus,  Fischer,  Zoognosia,  III,  1HU,  p.  156. 

Condylura  cristata,  Dhsmarest,  Journ.  de  Phys.,  1.XXX1X,  18111,  p.  230;  .Mam- 

malogie,  I,  1820,  p.  157. 
Condylura  longicaudata,  Desmarest,  Mammalogie,  I,  1820,  p.  158. 
Condylura  macroura,  Harlax,  Fauna  Americana,  1S25,  p.  36. 
Ilhinastcr  macrourue,  AVa<;ner,  Stippl.  Schieber,  Siingetb.,  II,  1811,  p.  115. 
Condylura  praxinaia,  Harris,  Boston  Jonr.  Philos.  and  1ho  Arts,  II,  1825,  p.  582. 
Rltinaster  cristatus,  Wagler,  Xat.  Syst  Amphib.,  1830,  p.  14. 
Ehinaster  lonyicaudatm,  Wagner,  Snnpl.  Sohreber  Siiugeth.,  II,  1841,  p.  116. 
Astromydes  cristatus,  Blyth,  Catal.  Maimn.  Asiat.  Soc.  51ns.,  1863,  p.  87.  (Xot 

seen.) 1 

Size  moderate.  Nasal  cutaneous  processes  well  developed,  22  in 
number,  of  which  IS  are  marginal  and  the  remaining  2  pairs  inserted 
on  the  nasal  disk.  Feet  scaly.  Fore  feet  fossorial,  one-half  as  long 
as  broad  (including  the  claws).  Eye  comparatively  large.  Tail  about 
three-fourths  the  length  of  the  head  and  body,  scaly,  with  scattered 
hairs:  in  winter,  greatly  enlarged,  but  with  a  constricted  base. 

Color  above,  dusky  brown;  below  paler  and  grayer.  Feet  dusky. 
Tail  indistinctly  bicolored.    A  narrow  ring  of  white  at  the  wrist. 

Average  dimensions  (6  fresh  specimens,  males  and  efmales,  from 
Locust  Grove,  New  York). — Total  length,  202  mm. 

^Vhat  is  Talpasorex  {Condylura)  Jissipesf  in  iliuding'a  Geog.  Vertheilung  der 
Saugeth.,  1829,  p.  64! 
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Arerage  dimensions  (21  alcoholic  specimens,  males  and  females). — 
Total  length,  170  mm.;  tail  vertebra?,  71.8  mm.;  hind  foot  and  claw, 
27.1  mm. 

Average  dimensions  of  skulls. 

mm. 

Greatest  length  (9)   35. 2 

Basilar  longth  (Hensel)  (10)   27.6 

Greatest  zygomatic  breadth  (7)   10. 2 

Palate  length  (10)   13.5 

Length  of  upper  tooth  row  {base  of  crowns.)  (11)   15.2 

Breadth  of  postorbital  constriction  (11)   7.1 

Length  of  mandible,  from  inner  base  of  incisors  to  end  of  angular  process  (11) .  21. 8 

Type  locality. — Pennsylvania. 

Geographical  distribution. — Rupert  House  and  Moose  Factory  (Hud- 
son Bay),  Quebec,  Ontario,  and  Manitoba  on  the  north,  southward  to 
Minnesota  on  the  west,  to  Virginia  on  the  Atlantic  Coast,  and  in  the 
Alleghany  Mountains  to  the  boundary  of  South  Carolina. 

DESCRIPTION. 

Form  robust.  Legs  short.  Snout  broad  and  only  moderately  elon- 
gated, extended  about  7  mm.  beyond  the  anterior  upper  incisors  in 
adults.  Xostrils  circular,  opening  forward  on  the  surface  of  a  naked 
disk,  which  is  surrounded  by  a  fringe  of  22  naked 
lanceolate  processes  about  1.5  mm.  long.  These 
processes  are  symmetrically  arranged,  11  on  each 
side  of  the  median  line.  Those  forming  the  inner  t"'^.  '; .  #  ' 
pairs  above  and  below  the  nostrils  are  smaller  cy^f', 
than  the  others  and  have  their  origin  on  the  an-  <ylA 
terior  face  of  the  disk  rather  than  on  its  margin. 
The  tipper  surface  of  the  snout  is  naked  as  far 
backward  as  the  point  reached  by  the  extremity  nasal  disk  of  condylura. 
of  the  nasal  processes  when  laid  back  upon  it. 

Corner  of  the  mouth  anterior  to  the  line  of  the  eyes.  Upper  lip 
grooved  in  the  median  line  below  the  nasal  disk.    Inside  its  margin  a 


SNOUT  OF  CONDYLUEA  CRISTATA. 
Fig.  28,  Upper  surface.   Fig.  29,  Lower  surface.   Fig.  30,  Side  view. 
(Natural  «i7.e.) 


thin  ridge  extends  from  the  median  line  nearly  to  the  corner  of  the 
mouth.    Lower  jaw  naked  at  the  extremity. 
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FOKK  FOOT  OF  OONDYLURA. 
Fig.  31,  Lower  surface.   Fig.  38,  Upper  surface. 
(Natural  slxe.) 


Eyes  largo,  for  a  member  of  this  family  (1J  mm.),  deep  sunk,  partially 
covered  by  the  thick  lids  posteriorly  and  concealed  by  the  dense  fur. 
(Not  visible  in  dry  skins,  but  may  be  found  by  parting  the  fur.) 
Ear-conch  wanting.    Auricular  aperture  situated  above  the  line  of 
fore  leg;  large,  irregular  in  outline,  elongate,  its  long 
axis  directed  obliquely  downward  anteriorly.    It  has  a 
broad  internal  projection  below, 
and  a  small  separate  cut  tie  sac  at 
the  posterior  end.    The  aperture 
is  entirely  concealed  by  the  far, 
but  its  position  is  indicated  by  a 
slight  depression. 

Pore  feet  large,  but  less  so  than 
in  Scalops.  Their  breadth  almost 
exactly  one  half  their  length  (in- 
cluding the  claw).  Palms  naked, 
covered  with  moderate-sized 
rounded  scales.  Outer  (or  upper) 
edge  of  the  second,  third,  and  fourth  toes  with  three  conspicuous  fiat- 
tish  triangular  tubercles;  the  first  toe  with  two,  the  fifth  with  none. 
Backs  of  the  hands  covered  with  moderate- 
sized  polygonal  scales;  those  on  the  toes 
larger  and  somewhat  symmetrically  arranged. 

First  toe  shortest;  the  second, 
yfflj|||ft  third,  and  fourth  progressively 
WHf  longer;  the  fifth  about  as  long 
as  the  third.  Claws  depressed, 
broad,  obliquely  set;  sligntly 
concave  below,  except  at  the 
tip.  Marked  on  the  upper  sur- 
face with  inconspicuous  longi- 
tudinal furrows.  A  single  row 
of  long,  rather  stiff  hairs  sur- 
rounds the  palms,  and  there 
are  two  hairs  only  at  the  inner 
edge  of  the  base  of  each  claw. 

The  hiud  feet  are  one-fourth  longer  than  the  fore  feet, 
narrow,  scaly.  Claws  long,  compressed.  A  large  de- 
pressed tubercle  at  the  base  of  the  hallux.  Toes  naked 
(except  that  there  are  a  few  hairs  at  the  base  of  the 
claws);  metatarsus  hairy  only  on  the  outer  portion  of 
the  upper  surface. 
Tail  in  adults  thick,  conical,  depressed  (sometimes  terete),  with  a 
slender  base;  covered  with  small  scales  in  regular  rows,  from  the  distal 
margin  of  each  of  which  three  hairs  project.  These  hairs  are  every- 
where equally  distributed,  and  are  sufficiently  numerous  to  partially 
conceal  the  scales. 


HIND  FOOT  OF  OONDYLUBA. 
Fig.  33,  Lower  surface.   Fig.  34,  Upper 

(Natural  sir*. ) 


35. 

TAIL  OF  CONDYLURA. 
( -j  natural  size.) 
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Fur  long,  dense,  and  shining,  coarser  than  in  other  American 
moles;  consisting  of  two  kinds  of  hairs,  (1)  a  long,  line,  crenulate 
under  fur  with  enlarged  tips,  and  (2)  still  longer,  straight  hairs,  also 
with  enlarged  and  tapering  extremities,  which  in  adults  are  generally- 
more  or  less  curved. 

Color  above  rich,  dusky  brown;  on  the  sides  paler;  on  the  under 
surfaces  still  paler  and  tinged  with  gray;  young  more  reddish  brown 
throughout;  hairs  dark  plumbeous,  except  at  the  extremities;  those 
on  the  face  and  chin  in  adults  often  nearly  pure  white;  a  ring  of  pure 
white  fur  around  the  wrist,  the  ankle,  and  the  eye.  Tail  colored  like 
the  body,  dusky  above  and  slightly  paler  below,  with  paler  or  commonly 
white  hairs  on  the  under  side  at  the  tip  or  sometimes  entirely  white 
tipped.  Backs  of  the  fore  and  hind  feet  dusky.  Fringe  of  the  manus 
sordid  white.    Whiskers  dusky.    Claws  pale. 

Mainuui'  4  pairs,  2  pairs  inguinal  and  2  pairs  pectoral. 

SKULL. 

Facial  portion  long  and  narrow.  Anterior  nares  directed  obliquely 
upward.  Premaxilla?  extending  much  beyond  the  nasals  anteriorly; 
the  anterior  half  of  the  facial  portion  horizontal  and  the  posterior  half 
rising  nearly  at  a  right  angle  and  meeting  the  nasals  in  their  anterior 
fifth.  Xasals  terminating  anteriorly  in  an  acute  point  in  adults,  but 
truncate  in  the  young;  their  sides  parallel  in  the  anterior  half,  but 
meeting  in  a  very  acute  angle  posteriorly  where  the  uasals  are  inserted 
between  the  deflected  borders  of  the  frontals.  Parietals  irregularly 
triangular,  emarginateon  the  median  line  anteriorly.  Squamosal  with 
a  broad  prolongation  behind  the  tympanic  bulla.  Zygomatic  arch  short, 
straight,  directed  obliquely  upward  posteriorly.  The  squamosal  sup- 
plies only  a  short  portion  of  the  posterior  cud  of  the  arch,  the  remain- 
der being  apparently  composed  entirely  of  the  zygomatic  process  of  the 
maxillary.  Xo  malar  can  be  detected  even  in  the  youngest  skulls. 
The  maxillary  throws  out  a  slender  process  which  bridges  over  and 
confines  the  infraorbital  foramen,  and  the  distal  end  of  this  process  is 
dilated  and  abuts  against  the  posterior  end  of  the  lachrymals  and  also 
touches  the  neighboring  margin  of  the  frontal.  The  lachrymal  is  large, 
oval  in  shape,  and  lies  on  the  face  of  the  frontal.  Foramen  magnum 
large  and  oval,  about  twice  as  long  as  broad.  Tympanic  bullas  incom- 
plete behind  and  overlaid  internally  by  the  basispheuoid.  Palate  short, 
enmrginate  behind,  exposing  the  ethmoid  and  vomer. 

Mandible  with  a  slender  horizontal  ramus.  Coronoid  process  large, 
erect,  rather  broad,  and  only  moderately  uncinate.  A  slight  projection 
below  the  condyle  on  the  posterior  margin  of  the  ascending  ramus. 
Angular  process  long  and  slender  as  in  the  shrews,  moderately  dilated 
at  the  proximal  extremity.  It  is  slightly  bent  inward ,  and  twisced  upon 
itself  so  that  the  outer  surface  looks  obliquely  downward  and  the  inner 
surface  obliquely  upward. 

Proc.  X.  51.  vol.  xix  C 
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TEETH. 

Dental  formula:  i.,  f;  c,  \;  pm.,  |;  in.,  f ;  total,  44. 

First  upper  incisors  large,  half  ovate,  curved  inward  and  touching 
each  other  only  at  the  extremities.  Second  incisor  linear,  minute. 
Third  incisor  long  and  slender,  with  a  small  posterior  basal  tubercle, 
disappearing  with  age. 

The  canine  is  the  smallest  tooth  in  the  row,  except  the  second  incisor. 
It  is  conical,  compressed,  with  a  small  posterior  basal  cusp.  The  first, 
second,  and  third  premolars  similar  to  each  other  in  form,  but  succes- 
sively larger;  the  first  with  a  posterior,  and  the  second  and  third  with 
both  anterior  and  posterior  basal  tubercles,  of  which  the  posterior  is 
the  larger.  Fourth  premolar  larger,  with  a  small  anterior  basal  tuber- 
cle, a  posterior  trenchant  margin,  and  a  large  heel  or  internal  basal 
cusp.  Molars  broad  W-shaped  in  transverse  section,  witli  a  broad 
internal  basal  ledge,  extending  entirely  across  the  inner  side  of  the 
tooth  and  having  a  tricuspidate  free  border.  The  points  in  which  the 
lines  meet  to  form  the  letter  W,  as  well  as  the  extremities,  are  elevated 
into  cusps  or  tubercle-like  thickenings,  of  which  the  inner  are  much  the 
most  prominent.  The  first  molar  has  a  small  anterior  basal  tubercle. 
The  third  is  smaller  than  the  other  two  and  irregularly  triangular, 
lacking  the  portion  corresponding  to  the  posterior  fourth  of  the  second 
molar. 

First  lower  incisor  large,  nearly  spatulate  in  form,  and  inclined  for- 
ward, so  as  to  be  horizontal.  Second  similar  in  form  and  position,  but 
smaller.  Third  minute,  with  a  sickle-shaped  crown,  and  also  inclined 
forward.  (  anine  long,  slender,  and  curved,  with  both  anterior  and  pos- 
terior basal  tubercles,  of  which  the  posterior  is  the  larger.  First  pre- 
molar similar  to  the  canine,  but  smaller.  Second,  third,  and  fourth 
premolars  successively  a  little  larger  than  the  first  and  similar  in  form, 
but  with  a  reduced  central  cusp  and  enlarged  anterior  and  posterior 
basal  tubercles.  Between  the  central  cusp  and  posterior  tubercle  and 
somewhat  internal  to  them  is  placed  an  additional  low  tubercle,  Molars 
compressed,  W-shaped  in  transverse  section,  with  cusps  at  the  points 
representing  the  intersection  of  the  lines  and  arms  of  the  letter,  of 
which  cusps  the  external  ones  are  much  the  largest  and  longest.  The 
central  inner  one  is  bifurcated. 

SKELETON. 

In  Ouvier's  Lecons  d'anatomie  comparee  the  vertebral  formula  for 
Comhjlura  is  given  as  follows: 
C,  7;  d.,  13;  1.,  6;  s.,  ~>;  ca.,  17;  total,  48. 

Bell 1  gives  the  same  formula,  having  perhaps  copied  it  from  Cuvier. 
In  two  skeletons  in  the  Museum  collection  I  find  the  following: 

C,  7;  d..  I.'!;  1.,  6;  a.,  it;  ca.,  l'J;  total,  ."HI.  The  last  caudal  is  rudi- 
mentary. 


]  In  Todd's  Cyclopedia,  Article  Insectirora. 
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The  intervertebral  ossicles  are  well  developed.  The  sternum  consists 
of  five  segments,  including  the  manubrium,  which  is  as  long  as  the 
other  segments  combined.  It  has  a  deep  keel  and  short  lateral  proc- 
esses near  the  anterior  end  for  the  articulation  of  the  first  pair  of  ribs. 

The  scapula  is  very  narrow,  with  the  infra-spinous  fossa,  obsolete, 
the  acromion  prominent  and  moderately  uncinate. 

The  humerus  is  one  and  one-half  times  as  long  as  broad,  and  the 
clavicle  nearly  twice  as  long  as  broad,  hence  much  less  compressed 
than  in  Scalops. 

The  pelvis  is  contracted,  but  the  iliac  bones  do  not  quite  meet  below 
the  accfabula.  There  is  no  pubic  symphysis.  The  sacrals  dip  down- 
ward behind  the  line  of  the  acetabula  and  there  is  no  osseous  connec- 
tion between  them  and  the  ischium. 

The  tibia  is  as  long  as  the  foot  (including  the  claws)  and  one  and 
two-thirds  times  as  long  as  the  femur.  The  fibula  united  with  it  above 
its  middle  point. 

The  terminal  phalanges  of  the  maims  are  bifurcated.  The  os  falci- 
forme  is  prominent  and  its  distal  extremity  rests  against  a  sesamoid 
at  the  outer  base  of  the  first  metacarpal. 

GEOGRAPHICAL  DISTRIBUTION. 

The  range  of  the  star-nosed  mole  covers  an  area  extending  on  the 
Atlantic  Coast  from  New  Jersey  to  the  mouth  of  the  St,  Lawrence 
liiver,  and  thence  westward  (with  the  northern  limit  at  51°  N.  lat.)  to 
James  Hay,  Manitoba  and  Minnesota,  and  southward  (in  the  mountains) 
to  the  boundary  of  South  Carolina.  The  existence  of  the  species  in 
the  Indian  Territory  and  on  the  Pacific  Coast  is  doubtful. 

The  latest  monographer  of  the  insectivora,  Dr.  G.  1C.  Dobson,  gives 
the  range  of  the  species  as  follows: 

North  America,  widely  distributed,  from  Nova  .Scotia  and  Hudson  liny  to  South 
Carolina  and  northern  Tennessee,  extending  westward  through  the  States  to  Oregon 
and  Washington  Territory.1 

I  am  unable  as  indicated  above  to  trace  the  species  through  so  wide 
an  area,  either  from  the  specimens  examined  or  from  the  records  in  lit- 
erature. The  specimens  examined  in  the  preparation  of  this  work  were 
from  an  area  covering  practically  the  whole  of  the  New  England  and 
Middle  States,  with  outlying  localities  in  the  Hudson  Bay  region,  Xova 
Scotia,  Quebec,  the  mountains  of  North  Carolina,  and  finally  .Minnesota. 
The  boundaries  of  the  area  referred  to  are  somewhat  as  follows:  On 
the  south,  beginning  at  Washington  City,  and  Marshall  Hall,  Mary- 
land, the  line  extends  to  Cleveland,  Ohio;  from  thence  along  the  Lakes 
to  Ottawa,  Canada;  thence  through  Montreal  to  Eastport,  Maine.  The 
southeastern  boundary  extends  from  Washington  to  New  York,  thus 
excluding  southern  and  eastern  Maryland,  Delaware,  southern  New 
Jersey,  Long  Island,  and  southern  Connecticut.    The  outlying  points 

1  Monogr.  of  the  Insectivora,  pt.  2,  1883,  p.  133. 
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are  as  follows:  In  Xorth  Carolina,  Tioun  Mountain;  in  Minnesota,  Fort 
Ripley  and  Elk  River;  in  the  Hudson  Bay  territory,  Moose  Factory 
and  Rupert  House; 1  in  Quebec,  Godbout  (about  180  miles  east  of  the 
Sa^uenay  River);  in  ^N'ova  ►Scotia,  Halifax. 

If  a  line  were  drawn  connecting  the  outlying  points  above  mentioned, 
it  would  roughly  indicate  the  range  of  the  species,  as  recorded  in  the 
literature,  except  in  one  or  two  directions  to  be  mentioned  presently. 
The  range  as  thus  indicated  extends  on  the  north  to  New  Brunswick, 
James  Hay,  and  Manitoba,  on  the  west  to  Minnesota,  Iowa,  and  Illinois, 
and  on  the  south  to  Tennessee  and  North  Carolina. 

Audubon  and  Bachman  sum  up  their  knowledge  of  the  distribution 
of  the  species  as  follows: 

This  species  is  found  sparingly  in  all  the  Northern  and  Eastern  .states.  Dr.  Rich- 
ardson supposes  it  to  exist  as  far  north  as  Lake  Superior.  We  obtained  a  specimen 
5  miles  from  tho  Falls  of  Niagara,  on  the  Canada  side,  and  have  traced  it  in  all 
the  New  England  States.  We  received  specimens  from  Dr.  Brewer,  obtained  near 
Boston,  and  from  W.  O.  Ayres,  esq.,  from  Long  Island.  We  caught  a  lew  of  these 
animals  near  Xew  York,  and  obtained  others  from  various  parts  of  tho  State.  We 
saw  a  specimen  at  York,  Pa.,  and  found  another  at  Frankfort,  east  of  Philadelphia. 
We  captured  one  in  the  valleys  of  the  Virginia  Mountains,  near  the  Red  Sulphur 
Springs  [West  Virginia],  and  received  another  from  the  valleys  in  the  mountains  of 
North  Carolina,  near  the  borders  of  South  Carolina,  and  presume  it  may  follow  the 
vail e.vs  of  the  Alleghany  ridge  as  far  to  the  south  as  those  latitudes.  We  have  never 
found  it  in  South  Carolina  or  Georgia,  but  to  the  west  we  have  traced  it  in  Ohio  and 
the  northern  parts  of  Tennessee.11 

A  Canadian  writer,  Mr.  K.  Bell,  gives  the  species  as  common  at  Moose 
Factory,  James  Bay.3  Richardson  had  several  specimens  supposed  to 
be  from  Moose  Factory,  but  he  doubts  that  they  were  really  from  that 
locality,    lie  writes  on  this  point  as  follows: 

As  the  most  southern  fur  posts  depending  upon  Moose  Factory  are  situated  upon 
the  borders  of  Lake  Superior,  it  is  probable  that  they  [the  "  Moose  Factory  "  speci- 
mens] came  from  that  quarter. 1 

Whatever  may  be  the  truth  as  regards  Richardson's  specimens,  the 
fact  of  the  occurrence  of  the  species  at  Moose  Factory  is  established  by 
specimen  No.  150(51  of  the  National  Museum  collection,  which  was 
received  from  Dr.  Walton  Hayden  in  1881. 

There  was  also  in  the  National  Museum  prior  to  1885  a  specimen  (No. 
8901)  received  from  B.  R.  Ross,  of  the  Hudson  Hay  Company,  who  col- 
lected it  at  Rupert  House  in  18G7.6   There  seems  to  be  no  reasou  to 

•This  specimen  is  no  longer  in  the  Museum.    It  was  sent  some  years  ago  to  Cam- 
bridge, England. 
8 Quad,  of  North  America,  II,  1851,  p.  142. 
3 Canadian  Geol.  Survey,  Montreal,  1884,  48  DD. 
^FaunaBor.  Amer.,  p.  13. 

f  Rnpert  House  is  on  James  Bay,  a  little  northeast  of  Moose  Factory.  The  speci- 
men, an  alcoholic,  was  sent  to  the  museum  of  Cambridge  University.  England, 
in  18S,"»,  where  it  is  still  presumably  to  be  found.  Two  shrews  were  received  with 
the  mole. 


NO.  1101. 


PROCEEDINGS  OF  THE  NATIONAL  MrSEVM. 


85 


doubt  that  this  specimen  actually  came  from  Rupert  Ilouse,  which  is 
the  most  northerly  yi>iut  at  which  the  species  has  been  found. 

Couper  records  the  presence  of  the  species  at  Montreal,  Canada,  and 
also  at  the  city  of  Quebec,  where  he  says  it  is  occasionally  found.1 

An  anonymous  writer  in  the  "Naturaliste  Canadien  cites  it  as  occur- 
ring between  the  coast  of  Beauprc  and  the  He  d'<  Irleans,2  which  is  iu 
the  St.  Lawrence  River,  near  Quebec. 

The  Department  of  Agriculture  collection  contains  a  specimen  from 
much  farther  east,  namely,  at  Godbout,  on  the  north  shore  of  the  St. 
Lawrence,  near  its  month  and  about  18(1  miles  east  of  the  Saguenay 
River. 

In  Xova  Scotia  and  Xew  Brunswick  the  species  is  common,  accord- 
ing to  Gilpin3  and  Chamberlain.4 

The  ConiJijlura  prasiitiifa  of  Harris  was  described  from  a  specimen 
from  Machias,  Me.,5  and  in  the  Sixth  lteport  of  the  Board  of  Agricul- 
ture of  Maine,  it  is  also  included  among  the  mammals  of  that  State.'1 

Zadock  Thompson  considered  the  species  rare  in  Vermont.  He  cap- 
tured two  specimens  in  Burlington.7 

In  Massachusetts  it  was  obtained  iu  Essex  County  by  Fowler."  and 
Emmons  and  Allen  record  it  as  common  in  the  State,  but  the  latter 
remarks  that  it  is  more  numerous  iu  the  eastern  part  of  the  State  than 
elsewhere.9 

Linsley  captured  a  specimen  at  Stratford  in  Connecticut,10  but  Morris 
regards  it  as  not  very  common  in  that  State." 

Dr.  C.  C.  Abbott  records  the  species  from  New  Jersey,  but  remarks 
that  it  is  not  at  all  abundant,  and  that  it  is  more  frequently  met  with 
in  the  central  than  in  the  northern  or  southern  sections  of  the  State.12 

Turning  now  to  the  West,  I  find  that  ICirtland,  iu  1838,  had  seen 
only  one  specimen  in  Ohio.13  I  have  examined  specimens  from  three 
localities  in  the  northern  part  of  the  State — Cleveland,  Garrettsville, 
and  Ellsworth.    A  specimen  has  been  sent  to  the  Museum  from  the 

•Forest  and  Stream,  newspaper,  VIII,  p.  299. 
-'Xat.  Canad.,  I,  p.  146. 

"Trans.  Xova  Scotia  Inst.,  II,  pt.  2,  1SII9,  p.  59. 
'Bull.  Xat.  Hist,  Soe.  New  Brunswick,  10,  1892,  p.  32. 
6Boston  Journ.  Fhilos.  and  Arts,  V,  1825,  p.  580. 

''Sixth  Rept.  Maine  Board  of  A^ric,  p.  123.  Dr.  George  P.  Merrill,  Curator  of 
Geology  in  the  U.  S.  National  Museum,  has  very  recently  sent  mo  a  specimen  from 
Auburn,  Maine. 

'History  of  Vermont,  p.  28. 

"Amer.  Nat.,  IV,  1870,  p.  701. 

'Emmons,  Quad,  of  Miiss.,  1840,  p.  XIX;  Allen,  Bull.  Mns.|(Jomp.  Zool.,  I,  Xo.  S, 
1869,  p.  222. 

"  Amer.  Journ.  Sci.,  XLIIL  1842,  p.  317. 

11  Forest  and  Stream,  newspaper,  VI,  1876,  p.  214. 

»  Geol.  Survey  of  N.  J.,  180X,  p.  752. 

"  Kirtland,  List  of  Mammals  of  Ohio,  1838.  X>ither  Langdon  nor  Brayton  had 
personal  knowledge  of  the  occurrence  of  the  star-nosed  mole  iu  Ohio. 
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last-mentioned  locality  by  Mr.  I'.niest  W.  A'ickers.  Mr.  Tickers  wrote 
me  iu  December,  lstl.j,  that  the  star-nosed  mole  was  authoritatively 
known  to  occur  in  t  he  following  localities  in  Ohio :  Cleveland  and  Berea, 
Cuyahoga  County;  Canton,  Stark  County;  Cuyahoga  Falls,  Summit 
Count}';  Nuffield,  Portage  County;  Weymouth,  Medina  County;  Ells- 
worth, Mahoning  County;  Butler,  Richland  County;1  New  Philadel- 
phia, Tuscarawas  County.2  He  states  that  the  last-mentioned  locality 
is  the  most  southerly  point  at  which  the  species  has  been  found  in  the 
State. 

Mr.  Charles  Dury,  secretary  of  the  Cuvier  Club  of  Cincinnati,  in  a 
letter  dated  January  4,  189C,  has,  however,  furnished  me  the  following 
information  regarding  the  possible  occurrence  of  Gondylura  near  that 
city: 

Thero  is  one  specimen  of  Gondylura  rrhlata  in  the  ( 'nvier  Club  collection  that  was 
sent  to  us  from  Indiana,  near  the  Ohio  State  line,  a  few  miles  north  of  duo  west  from 
Cincinnati.  This  is  the  only  specimen  I  have  seen  from  the  vicinity  of  this  city.  In 
twenty-five  years'  collecting  in  this  vicinity  I  have  never  run  across  it  myself.  So 
it  must  ho  exceedingly  rare  here.  I  believe  there  are  no  specimens  in  the  Natural 
History  Society's  collection. 

The  first  specimen  from  Indiana,  according  to  Evermann  and  Butler,3 
was  obtained  near  Denver,  Miami  County.  It  was  deposited  in  the 
museum  of  the  Indiana  Normal  School  and  afterwards  destroyed  by  lire. 
Another  specimen  was  obtained  near  Deedsville,  in  Miami  County, 
in  1894. 

Prince  Maximilian  did  not  see  anything  of  the  species  at  Xew  Har- 
mony, on  the  southern  boundary  of  Indiana,  during  his  sojourn  there 
in  1833.  lie  remarks:  " Scalops  canadensis  wirft  iiberall  Haufen  auf, 
wie  unser  Maulwurf  und  ist  sehr  gemein,  dagegen  kommt  hier  Condy- 
lurii  nicht  vor,  die  in  Pennsylvanieu  gemein  ist."4 

Miles  regarded  the  species  as  rare  in  Michigan  in  1861,  and  had  seen 
but  one.5  Tenney  saw  one  at  Niles,  Berrien  County,  in  I860.6  An 
anonymous  writer  in  Forest  and  Stream  newspaper,  1877,  remarks :  "  Is 
rarely  seen  within  the  limits  of  the  State  [of  Michigan],  I  believe,  hav- 
ing seen  but  one  specimen,  and  heard  of  but  two  more.'' 

Messrs.  Evermann  and  Butler,  however,  quote  Prof.  J.  B.  Steere  as 
stating  that  the  species  is  abundant  at  Ann  Arbor,  in  low  swampy 
ground  whiclt  has  been  drained,  and  that  he  had  taken  it  in  Ionia 
County. 

1  See  Ccol.  Survey  of  Ohio,  IV,  p.  179,  footnote. 

2  See  his  paper  in  the  Third  Annual  Kcport  of  the  Ohio  State  Academy  of  Science. 
His  observations  ar«  also  noted  by  Everniann  and  liutler  in  Free.  Indiana  Acad. 
Sci.,  1893,  p.  134. 

aLoc.  cit. 

■•Max.  zu  Wied,  Reise,  I,  p.  174. 

5Catalogue  of  the  Animals  of  Michigan,  1861. 

•Amer.  Xat.,  V,  1871,  p.  314. 
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Kennieott  considered  tlie  species  not  abundant  in  Illinois,  but  records 
it  from  Cook  County.1 

No  specimens  were  reported  to  Dr.  J.  A.  Allen  from  Iowa,  but  lie 
regarded  it  as  doubtless  occurring  in  the  eastern  part  of  the  State.2 

Lapham  stated  in  1.S32  that  there  was  a  specimen  from  Milwaukee, 
Wisconsin,  in  the  Museum  of  the  Natural  History  Association  at  Mad- 
ison,3 and  Strong  states  that  its  range  includes  the  prairie  region  of 
the  southern  and  central  portions  of  the  State.1 

There  is  a  specimen  of  the  star-nosed  mole  (No.  904)  from  Hinckley, 
Minnesota,  in  the  Museum  of  the  Geological  Survey  of  Minnesota/' 
according  to  the  list  of  specimens  published  in  the  report  of  that  survey. 

We  come  now  again  to  the  outlying  districts.  Kichardson  includes 
the  species  among  those  which  "may  occur"  in  his  Limestone  Tract, 
but  only  in  the  southern  portion.  This  portion  of  the  tract  is  practi- 
cally equivalent  to  Manitoba.  He  did  not  obtain  any  specimens  from 
thence." 

Mr.  Thompson  writes  regarding  Manitoba:  '-Mr.  Hines  informs  me 
that  he  has  seen  specimens  of  this  mole  taken  within  our  province."1 
The  exact  points  at  which  these  specimens  were  seen  is  not  mentioned. 

So  far  as  specimens  are  concerned,  there  is  no  evidence  that  the 
species  is  found  anywhere  in  the  United  States  west  of  the  Missis- 
sippi (with  one  possible  exception  of  Fort  Ripley,  Minnesota),"  though, 
as  we  have  seen,  Dr.  J.  A.  Allen  considered  its  occurrence  in  eastern 
Iowa  probable. 

Prof.  Erwin  H.  Barbour  has  written  me  regarding  the  occurrence  of 
the  species  in  Nebraska  as  follows : 

The  star-nosed  mole  has  been  reported  to  me  repeatedly.  However,  I  have  never 
seen  one.  Students  hnve  reported  it»8o  frequently  that  I  think  its  occurrence  in  the 
State  is  reasonably  sure. 

I  have  encountered  a  few  positive  statements  in  the  literature,  which, 
if  correct,  render  it  necessary  to  extend  the  range  of  the  star-nosed 
mole  to  the  Pacific  Coast,  as  Dobson  has  done.  On  theoretical  grounds, 
I  am  strongly  of  the  belief  that  these  several  records  must  be  incorrect, 
though  a  demonstration  in  a  matter  of  this  kind  is  hardly  to  be  made, 

'Trans.  111.  State  Agricultural  Society. 
«Proc.  Boston  Soc.  Xat.  Hist.,  XIII,  1870,  p.  187. 
'Trans.  Wis.  Agric.  Soc.  II,  1853,  p.  338. 
4  Geology  of  Wisconsin,  I,  1883,  p.  438. 

"Fourteenth  Report  C!eol.  Survey  Minn..  1886,  p.  142.  See  also  Ames  in  Bull.  Minn. 
Acad.,  1874,  p.  69. 

fiFauna  Bor.  Amer.,  p.  xxvii. 
'Thompson,  Mammals  of  Manitoba,  p.  21. 

FFort  Ripley,  Minnesota,  is  on  the  east  side  of  the  river  in  some  maps  and  on 
the  west  side  in  others.  The  land  office  map  of  1892  indicates  a  town  of  this  name 
on  the  ea*t  side  and  a  fort  on  the  west  side.  The  single  specimen  in  the  collection 
probably  came  from  the  vicinity  of  the  fort,  and  hence  from  the  west  side  of  the 
river. 
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as  the  fact  that  no  specimens  are  now  known  does  not  preelude  their 
being  obtained  hereafter. 

It  would  seem  improbable  that  anyone  who  had  examined  one  of 
these  moles  could  mistake  its  identity,  considering  the  very  peculiar 
character  of  the  nasal  appendage.  If  mistakes  have  occurred,  it  must 
have  been  through  faulty  field  notes  or  lapses  of  memory. 

One  of  the  records  referred  to  is  that  of  Woodhouse.  In  the  zoology 
of  Sitgreave's  Zuui  and  Colorado  River  Expedition,  he  remarks  of  the 
species:  "This  animal  is  very  common  in  the  Indian  Territory.''1 

He  does  not  support  this  positive  statement  by  mention  of  any  locali- 
ties, and  there  were  no  specimens  of  the  mole  sent  to  the  Smithsonian 
Institution  with  the  mammals  of  the  expedition.  As  no  specimens  have 
been  taken  within  500  miles  of  the  Territory,  the  record  would  seem  to 
need  confirmation. 

The  records  relating  to  the  Pacific  Coast  are  equally  positive.  Rich- 
ardson, in  an  addendum  to  the  report  on  the  mammals  of  the  Fauna 
Boreali  Americana,  introduces  Vondylura  macroura  Harlan  (  =  ('.  cris- 
tata)  with  the  following  remark: 

Since  the  greater  part  of  the  preceding  sheets  were  printed  off,  Mr.  David  Douglas 
has  presented  me  with  a  specimen  of  this  remarkable  animal,  procured  by  him  on 
the  hanks  of  the  Columbia.- 

There  can  be  no  doubt  that  this  specimen  was  a  Cmxhjlum,  and  if 
there  is  an  error  in  this  case  it  must  be  in  the  record  of  the  locality. 
Douglas  was  on  the  Pacific  Coast  for  three  years,  and  had  ample  oppor- 
tunities to  obtain  rarities,  but  he  also  crossed  the  continent  going  and 
returning,  and  may  have  picked  up  this  specimen  in  southern  Canada  or 
in  the  vicinity  of  Hudson  Bay.   This  is,  however,  entirely  an  assumption. 

Another  record  occurs  in  Cooper  and  Suckley's  Natural  History  of 
Washington  Territory,  as  follows: 

In  1852  I  saw  a  very  large  star-nosed  mole  which  had  been  killed  at  Orleans  Bar  on 
Klamath  River. — (_i  [ibbs]. 

Dr.  Cooper  saw  at  Vancouver,  YV.  T.,  in  1853,  a  decayed  specimen  which  had  the 
appearance  of  having  «  radiated  excrescence  on  the  nose,  hut,  being  crushed  and 
nearly  destroyed,  the  specimen  was  unfit  for  preservation.^ 

In  this  second  instance,  Dr.  Cooper  may  of  course  have  been  mistaken 
regarding  the  identity  of  his  specimen,  as  it  was  in  such  bad  condition, 
but  Gibbs's  statement  is  quite  as  positive  as  Richardson's.  It  is  to  be 
regretted  that  Gibbs  did  not  specify  where  he  saw  the  specimen  he 
mentions. 

The  doubt  which  I  throw  on  these  Pacific  Coast  records  is  based  (1) 
on  the  fact  that  if  accepted  it  is  necessary  to  suppose  that  an  area  of 
1,200  or  1,400  miles  in  diameter  in  the  middle  of  the  range  is  uninhab- 
ited; (2)  that  no  specimens  from  the  Pacific  Coast  are  to  be  found  in 

•Sitgreave's  Zuni  and  Colorado  R.  Exp.,  p.  43. 
eFauna  Bor.  Amer.,  Mammalia,  p.  284. 

3Cooper  and  Suckley,  Natural  History  of  AY  ash.  Ter.,  1860,  chapter  3  (by  Suckley 
&  Gibhs),  p.  108. 
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any  collection;  (3)  that  no  naturalists  familiar  with  the  region,  with 
whom  I  have  communicated,  have  ever  seen  or  know  of  specimens 
taken  there. 

Mr.  Walter  E.  Bryant  wrote,  under  date  of  February  11,  1895:  "I 
have  never  heard  of  the  occurrence  of  Condylura  cristata  in  California 
nor  on  the  Pacific  Coast." 

VARIATION. 

This  species  does  not  appear  to  present  a  large  amount  of  variation, 
either  geographical  or  individual.  As  the  material  at  command  is  not 
extensive,  however,  it  is  possible  that  more  variation  exists  than  can 
now  be  shown. 


GEOGBAPHICAL  DISTRIBUTION  OF  OONDYLUBA. 


The  coloration  is,  on  the  whole,  remarkably  uniform,  and  the  size 
does  not  appear  to  vary  in  accordance  with  the  geographical  location 
of  the  specimens.  One  of  the  adult  specimens  from  Locust  Grove,  New 
York,  is  much  more  reddish  on  the  under  surfaces  than  others  from  the 
same  locality.  This  is  especially  true  about  the  base  of  the  tail.  A 
skin  from  Erie,  Pennsylvania,  has  much  fewer  coarse  hairs  on  the  belly 
than  other  specimens.  These  are  quite  widely  separated  and  are  light 
colored  and  shining,  so  that  they  give  to  the  under  surface  a  some- 
what peculiar  appearance.  In  many  of  the  specimens  a  few  of  the 
longer  hairs  of  the  upper  surface  are  white.  In  a  young  specimen  from 
Fort  Eipley,  Minnesota  (No.  567,  N.  M.),  and  an  adult  from  Halifax, 
Nova  Scotia  (No.  3908,  N.  M.),  the  tip  of  the  tail  is  white.  This  appears, 
however,  to  bo  merely  an  individual  variation.  In  the  former  specimen 
also,  that  from  Fort  Eipley,  the  last  lower  premolar  on  the  left  side 
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lias  two  equally  high  and  prominent  central  cusps,  instead  of  one. 
The  tooth  on  the  right  side  of  the  mandible  is  normal. 

In  several  specimens  the  minute  second  upper  incisor,  or  the  third 
lower  one,  is  absent  on  one  or  both  sides,  but  unless  the  skull  is  in  the 
best  condition  for  study,  it  is  extremely  difficult  to  determine  whether 
these  teeth  have  merely  fallen  out,  or  whether  they  were  absent  from 
the  first. 

MOLTING. 

The  series  of  skins  of  the  star-nosed  mole  obtained  by  Mr.  Bangs  at 
Belmont,  Massachusetts,  between  October  6  and  October  8,  show  that 
molting  was  then  in  progress.  A  male  taken  October  8  has  the  summer 
fur  still  in  place  all  over  the  body,  but  new  fur  is  concealed  on  all  the 
upper  surfaces.  In  another  male  taken  at  the  same  date  the  new  fur 
has  appeared  on  the  head  and  rump  and  also  on  the  throat,  and  is 
springing  up  all  over  the  back,  though  still  concealed.  On  the  lower 
surfaces,  except  the  throat,  the  summer  fur  still  holds  place.  In  still 
another  specimen  taken  at  the  same  date  the  condition  of  the  new  fur 
on  the  back  is  the  same  as  in  the  last  specimen,  while  on  the  lower  sur- 
faces the  new  fur  has  appeared  everywhere  except  on  the  throat  and 
legs.  Two  males  taken  October  0  and  October  7,  respectively,  are  about 
in  the  condition  of  the  second  specimen  mentioned  above. 

The  change  is  carried  to  its  completion  in  -Mr.  Bangs's  scries  from 
Digby,  Xova  Scotia.  In  specimens  taken  from  October  10  to  October 
21  the  upper  surfaces  are  all  covered  by  new  fur,  while  the  lower  sur- 
faces all  have  the  summer  fur,  with  the  new  concealed  under  it.  In 
males  taken  October  27  and  October  30  the  change  is  complete  and  all 
summer  fur  has  disappeared. 

From  these  specimens  we  learn  that  the  winter  fur  of  this  mole  first 
appears  on  the  surface  about  October  C,  (in  the  Xorth),  completing  its 
growth  first  on  the  head  and  rump,  then  on  the  back,  and  finally  on  the 
belly.  Exactly  when  the  new  fur  first  begins  to  sprout  is  uncertain, 
but  must  be  earlier  than  September  19,  as  a  specimen  taken  at  Oape 
Edward  on  that  date  has  new  fur  concealed  under  the  old.  The  rate 
of  growth  on  the  different  parts  of  the  body  is  not  always  the  same. 

As  regards  the  change  from  winter  to  summer  fur,  it  appears  from 
Mr.  Bangs's  series  that  in  Jfova  Scotia  the  males  have  completed  it 
before  July  18.  The  females,  as  in  other  species,  retain  the  winter  fur 
longer.  One  taken  at  Digby  July  2.">  still  has  irregular  patches  of 
winter  fur  across  the  back.  A  female  taken  July  31  has  the  complete 
summer  coat. 

AGE  CHARACTERS. 

Young  star-nosed  moles  are  much  redder  than  adults.  The  fur  about 
the  mouth  and  on  the  feet  is  also  of  a  reddish-brown  color,  while  in 
adults  it  is  usually  whitish.    The  tail  is  also  slender  in  the  young. 

Besides  the  ordinary  obliteration  of  sutures,  a  sign  of  maturity  in 
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skulls  of  this  species  is  the  growth  of  median  crests  on  the  anterior 
portion  of  the  sagittal  suture,  and  on  the  posterior  extremity  of  the 
nasals.  This  nasal  crest  is,  so  far  as  I  am  aware,  unique  among 
mammals. 

The  teeth  are  but  little  worn  in  any  of  the  specimens  which  I  have 
examined,  which  would  seem  to  indicate  that  they  have  a  thicker  coat 
of  enamel  than  those  of  Scalops,  Scapamts,  and  J'antxctdopx.  In  these 
the  teeth  show  the  effects  of  attrition  at  a  comparatively  early  stage.1 

THE  TAIL  AND  NASAL  DISK. 

It  is  a  well-known  fact  that  the  tail  of  the  star-nosed  mole  is  subject 
to  a  periodical  enlargement.  An  individual  in  this  condition  was 
described  by  Harlan  in  1825  as  a  distinct  species,  but  Godman  recog- 
nized the  fact  (iu  a  publication  of  the  same  date 2 )  that  this  charac- 
ter was  not  specific.  ITe  stated  that  all  the  specimens  with  enlarged 
tails  which  had  been  examined  were  males,  and  remarked:  "It  is 
most  probable  that  the  enlargement  occurs  only  during  the  rutting 
season." 

It  now  appears  that  Godman's  opinion  that  the  enlargement  occurs 
only  in  males  is  not  correct.  Of  ten  completely  labeled  specimens  with 
swollen  tails  which  I  have  examined,  five  are  males  and  five  femaics. 
The  swollen  condition  lasts  at  least  from  November  to  April,  inclusive, 
and  probably  a  mouth  longer  in  spring.  The  tail  is  not  enlarged  in 
any  of  the  specimens  taken  in  the  summer  months. 

It  is  probably  correct  to  look  upon  this  enlargement  of  the  tail  as  a 
secondary  sexual  character,  comparable  to  the  growth  of  antlers  in 
deer.  It  affects  both  sexes,  however,  which  is  the  exception  rather 
than  the  rule  among  deer.  The  enlargement  occurs  during  the  rutting 
season,  as  Br.  Merriam  lias  remarked,3  but  the  first  litter  is  doubtless 
born  while  the  tail  of  the  adults  is  in  the  enlarged  condition.  Though 
the  fact  seems  not  to  have  been  recorded,  I  jud^c  from  the  examination 
of  an  immature  individual  that  this  first  litter  appears  very  early  in 
spring.  This  being  the  case,  there  would  still  be  time  for  the  produc- 
tion of  a  second  litter  while  the  tails  of  adults  were  enlarged,  but  if 
more  are  produced,  as  Dr.  Merriam  states  to  be  the  fact,  the  later  ones 
would  be  brought  forth  after  the  enlarged  condition  had  disappeared. 
There  are  no  observations,  so  far  as  I  am  aware,  bearing  directly  on 
this  point. 

'A  female  from  Williamstown,  Massachusetts  (Xo.  7469),  contains  r>  embryos  about 
12  mm.  long,  three  on  the  right  side  of  the  uterus  and  two  on  the  left.  The  fetus  is 
rolled  together  in  a  compact  form.  The  forefeet  are  pressed  against  the  sides  of  the 
muzzle  with  the  palms  outward.  The  hind  feet  havo  the  soles  pressed  together  and 
the  tail  is  curled  over  them.  The  cutaneous  processes  of  the  nose  are  reflexed  over 
the  muzzle. 

sjourn.  Phila.  Acad.,  V,  pt.  1,  1  SLTi,  pp.  109-116. 
3Trans.  Linn.  Soc.  K.  Y.,  II,  p.  54. 
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The  specimens  at  command  have  the  tail  as  follows: 


No.  4377,  Merr  

No.  2241,  U.S.N.M  

No.  11143,  TT.S.N.M  

No.  11245,  U.S.N.M  

No.  66U,  Men-  

Unii umbered,  IT.  S.  N.  M. 

Unnumbered,  Merr  

No.  1637,  Merr  

No.  515,  Merr  

No.  668,  Merr  

No.  51«,  Merr  

No.  517,  Merr  

No.  520,  Merr  

No.  518,  Merr  

No.  519,  Merr  

No.  1083.  U.S.N.M  

No.  52723,  1>.  A  

No.  52724.  D.  A   

No.  52725,  D.  A  

No.  15225,  U.S.N.M  


(Young) .. 
Male  


Female . 
Female  . 
Male.... 
Male.... 
Female  . 
Male.... 
Female . 
Male.... 
Female  . 


May  20 
Judo  or 
July. 
July  _ 
July  1 
July  2 
July  24 
Aug.  2 
Oct.  8 
Nov.  12 
..do. 


Nov.  24 
Nov.  25 
Nov.  26 
...do  ... 
...do  ... 
Dec.  15 
Mar.  3 
Mar.  31 
Apr.  11 
May  15 


Condition  of  tail. 


..do  . 


...do  

...do  

...do  

...do  


Swollen.. 

 do  ... 

 do  ... 

 do  ... 

 do  ... 

 do  ... 

 do  ... 


Moderatelv  swollen . . . 

Less  swollen  

Moderately  swollen . . . 
Swollen  


Alcoholic. 
Do. 

Skin. 
Alcoholic. 

Do. 

Do. 

Do. 
Skin. 

Do. 
Alcoholic. 
Skin. 

Do. 

Do. 


Although  it  is  not  the  intention  in  this  work  to  describe  the  anatomy 
of  the  various  forms,  in  which  direction  much  has  been  done  by  the 
late  Dr.  Bobson1  and  others,  it  seems  desirable  to  include  an  account 
of  the  nasal  disk  of  Condylura  which  was  published  about  ten  years 
ago  by  Mr.  H.  Ayres.  As  Mr.  Ayres's  description  of  the  anatomy  of 
this  remarkable  organ  is  brief,  and  is  included  in  a  publication  not 
everywhere  accessible,  I  have  thought  it  desirable  to  quote  it  entire: 

The  structure  and  development  of  the  rays  encircling  the  end  of  the  snout  in 
Condylura  have  not,  so  far  as  I  am  informed,  been  described.  However,  in  the 
related  genus  Talpa,  Eimer*  has  studied  the  structure  of  the  snout  of  the  common 
European  mole,  and  considers  it  to  be  a  highly  developed  tactile  organ,  ou  account 
of  the  characteristic  r/erve  endings  found  in  the  numerous  and  rounded  papillae  cov- 
ering the  surface  of  the  end  of  the  nose.  This  flexible  snout  is  sharply  marked  off 
from  the  rest  of  the  nose  by  the  entire  lack  of  hair  and  hair  follicles. 

In  Condylura  the  snout  is  much  longer  than  in  Talpa,  and  carries  at  its  distal  end 
a  varying  number  of  finger-shaped  processes,  which  bound  a  cup-shaped  or  flat  ter- 
minal disk  (6g.  36),  perforated  on  either  side  of  its  center  by  the  oval  nostrils  (c.  n.). 

Instead  of  a  general  distribution  of  the  tactile  papillae  over  the  surface  of  the 
snout  itself,  such  as  occurs  in  Talpa,  one  finds  them  confined,  for  the  most  part,  to 
the  flexible,  finger-shaped  processes  (fig.  36).  The  papillfe,  which  are  clearly  visible 
to  the  unaided  eye,  appear,  under  a  low  magnifying  power,  as  uniformly  rounded 
prominences  disposed  in  more  or  less  regular  rows,  extending  in  the  direction  of  the 
long  axis  of  the  ray. 

It  is  evident  from  the  anatomical  relationship  of  the  two  animals  that  Condylura 
is  only  a  highly  modified  form  of  Talpa.3  The  lengthened  tail,  the  elongated  suout 
with  its  remarkable  tactile  organs,  together  with  the  extended  skull  and  the 
increased  number  of  teeth,  are  conditions  indicating  greater  specialization ;  but  still 
easily  derivable  from  the  more  primitive  talpine  form.  It  is  quite  apparent  that  the 
increase  in  the  extent  of  the  tactile  surface  and  its  more  definite  localization  in  the 
case  of  Condylura  are  only  expressions  of  the  existence  of  a  higher  functional 
activity  than  is  possessed  by  the  homologous  tract  in  Talpa. 


•Monograph  of  the  Insectivora. 

aArch.  fiir  mikr.  Anatomie,  VII,  1871,  pp.  181-191,  pi.  17. 

3To  this  view  of  the  affinity  of  the  two  genera  I  can  not  subscribe.   F.  W.  T. 
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NASAL  DISK  OF  COHDYLURA. 
(Enlarged.) 


It  would  be  interesting  to  know  more  of  the  habits  of  Condylura  in  order  to  learn 
in  what  respects  they  differ  from  those  of  Talpa,  and  by  this  means  to  ascertain  the 
immediate  causes  of  this  remarkable  sensorial  adaptation.  Since  Talpa  may  be 
considered  the  more  primitive  form  of  the  two,  it  becomes  a  matter  of  considerable 
interest  to  trace  the  development  of  these  finger-shaped  processes  in  Condylura. 
One  would  naturally  expect  that  in  their  first  stages  of  development  they  would 
simply  resemble  the  rounded  elevations  of  the  pap  ilia  ted  tactile  surface  of  the 
snout  of  such  a  form  as  Talpa  curoptva;  the  parts  of  the  snout  most  frequently  brought 
in  contact  with  foreign  bodies  ultimately  de- 
veloping the  papilbe  to  a  far  greater  extent 
than  tiie  remaining  portions  of  the  surface. 

By  a  gradual  elongation  of  such  elevations, 
to  be  accounted  for  on  the  principle  of  adap- 
tation to  environment,  they  would  acquire 
the  finger-like  form  present  in  Condylura. 
Their  arrangement  on  the  edge  of  a  snbreni- 
forni  disk  receives  its  explanation  in  the  fact 
that  the  nerve  endings  are  in  this  manner 
placed  in  a  position  most  advantageous  for 
the  exercise  of  their  special  function. 

When  we  trace  the  development  of  the 
suout  in  Condylura,  we  find  that  the  assumed 
method  of  growth  is  very  nearly  an  expression 
of  what  actually  takes  place.  In  the  course 
of  the  development  there  arises  an  interest- 
ing complication  of  the  simpler  process,  the  evident  meaning  of  which  is  the 
shortening,  in  point  of  time,  of  the  growth  of  the  papilla? — i.  e.,  it  is  an  economic 
adaptation.   This  modification  I  shall  now  describe. 

At  birth  the  star-nosed  mole  is  nearly  destitute  of  visible  hair,  and  the  tactile  bris- 
tles of  the  facial  region  have  not  made  their  appearance  at  the  surface.  The  snout  of 
the  young  Condylura  lacks  all  the  distinctive  characteristics  of  the  adult,  and  the 
entire  body  resembles  that  of  Talpa  much  more  than  it  does  its  parent.  On  a  close 
examination  of  the  distal  eudof  the  snout  of  such  a  new-born  animal  (fig.  37),  one  can 
distinguish  a  tract  of  skin  which  covers  fonr-fifths  of  the  circumference  of  the  organ 
(the  part  not  specially  marked  otf  is  the  median  ventral  fifth).  This  dermal  tract 
extends  for  3  mm.  toward  the  base  of  the  snout  and  is  marked  oft' 
from  the  remaining  surface  by  a  series  of  furrows  running  parallel 
to  the  long  axis  of  the  body.  A  series  of  parallel  ridges  is  thus 
formed,  each  ridge  being  bounded  on  either  side  by  a  furrow. 
At  their  anterior  and  posterior  ends  these  ridges  j>as«  gradually 
into  the  neighboring  smooth  surface.  By  a  gradual  ingrowth  of 
the  bottoms  of  the  furrows  each  groove  is  deepened  and  each 
ridge  suffers  a  correspondingly  increased  definition  of  form,  while 
at  the  same  time  the  posterior  cud  of  each  groove  grows  toward 
its  neighbor  on  either  side.  When  the  grooves  have  all  united, 
there  is  formed  by  their  union  -a  common  groove  which  nearly 
encircles  the  snout  and  separates  the  tactile  from  the  remaining  surface  of  that 
organ. 

Commencing  at  the  posterior  margin  of  the  tactile  surface  and  advaucing  toward 
the  tip  of  the  snout,  the  grooves  deepen  and  grow  toward  each  other  in  their  bot- 
tom portions  uutil  they  finally  coalesce  underneath  the  ridges.  The  result  of  this 
process  is  the  production  of  free,  finger-shaped  processes  composed  exclusively  of 
ectoderm,  attached  to  the  anterior  end  of  the  snout  in  the  manner  already  described 
for  the  adult. 

These  processes  of  the  ectoderm  become  the  tactile  rays  of  the  adult.  The  nasal 
area  from  which  the  tentacular  processes  are  formed  is  not  thereby  denuded  of 
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bIcid,  but  remains  covered  by  that  portion  of  the  primary  surface  which  formed  the 
bottoms  of  the  grooves  and  which  has  so  increased  in  extent  that  this  stage  the 
surface  is  entirely  and  uniformly  covered  by  ectoderm.  No  traces  are  left  either  on 
the  surface  or  in  the  corium  of  the  extensive  excision  which  has  taken  place. 

The  principal  details  of  the  process  are  readily  seen  on  examining  a  section  of 
the  snout,  such  as  is  represented  iu  fig.  38.  In  this  figure  I  have  drawn,  with 
the  aid  of  camera  outlines  iind  with  diagrammatic  shading,  a  transverse  section 
of  that  part  of  the  nose  of  a  young  <'ondj/lum  indicated  by  the  liue  r,  fig.  37.  The 
following  is  a  short  account  of  the  most  important  histological  details  of  the  proc- 
ess. The  entire  circumference  of  the  section  is  hounded  by  »  thin  layer  of 
epidermal  cells  e,  beneath  which  all  the  formative  processes  take  place.  In  the 
stage  of  development  represented  in  fig.  38,  this  layer  ouly  loosely  covers  the  snout 
in  the  region  of  the  papilla;  and  later  is  entirely  cast  off;  but  it  remains  in  inti- 
mate connection  with  the  remaining  surface  and  functions  as  the  true  epidermal 
layer,  as  at  /.  The  letters  o  p  designate  respectively  the  epiderm  is  of  the  tentaculif- 
p,  eroua  area  and  that  of 

the  sense  rays.  The 
rays  are  embedded  in 
a  layer  of  fibrous  tis- 
sue, which,  however, 
does  not  entirely  cover 
the  outer  surface  of 
the  ray. 

Sections  of  the  ray 
present  a  erenate  mar- 
gin o  w  ing  to  thei  r  pas- 
sage through  the  nu- 
merous tactile  papillie 
which  cover  the  sur- 
face of  the  ray  ;  there 
are  three  sharply 
marked  concentric 
layers  of  tissue  to  be 
observed  in  each  :  Au 
outer,  coruified  layer 
of  the  epidermis,  the 
deeper  Malpighian 
layer,  and  a  central 
rod  of  connective  tis- 
sue within  which  the 
nerves  and  blood  ves- 
sels aro  embedded. 
There  are  no  traces 

of  hair  follicles,  sebaceous  or  sweat  glands  to  be  seen  on  the  tentacles,  but  they 
occur  in  the  proximal  half  of  the  tentaculiferous  area,  and  only  make  their  appear- 
ance on  the  surface  of  the  snout  after  the  tentacles  have  assumed  their  erect  con- 
dition. At  i  and  h  are  seen  the  hair  follicles  with  the  young  hairs.  The  corium 
is  au  extensive  layer  tilling  all  the  space  between  the  epidermis  and  the  nasal  car- 
tilage. The  small  muscles  of  this  part  of  the  face  appear  to  be  entirely  embedded 
within  this  layer.1 


TRANSVERSE  SECTION  OF  SNOUT  OF  YOUNG  CONDYLUBA. 
(  Enlarged. } 

a  =  arteries;  b  s=  ridge-lllte  remnants  of  the  primitive  ectoderm  seen  In  section;  6  =  boundary 
line  between  Kete  Malpijtiui  and  corium  ;  en  =  nostrils  ;  <  =  comified  layer  of  the  epidermis  ; 
g=  cartilaginous  tissue  ;  I  =  hair  fullkle  and  accessory  gland  ;  nasal  cartilage;  m  =  nasal 
muscles  ;  tt=  nerve  supplying  the  mucous  membrane  of  the  nose  ;  «  =  tbe  future  outer  surface  of 
the  snout;  p  =  papill(e;  r  =  tartile  ray,  the  line  points  to  the  central  connective  tissue  eon, 
through  which  the  blood  vessels  and  nerves  pass ;  t  —  vein. 


'On  the  Structure  and  Development  of  the  Nasal  Kays  in  Condylura  tristata.  By 
H.  Ayres.    Biolog.  Centralblatt,  IV,  1885,  pp.  356-360. 
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HISTORY. 

We  encounter  this  species  for  the  first  time  under  the  name  of 
Sorex  ci'intatiis  in  the  tenth  edition  of  Linnams's  Systema  Naturae  (1758, 
p.  53).  He  gives  Pennsylvania  as  its  habitat,  on  the  authority  of  Kalm. 
The  description  is  recognizable,  though  in  some  respects  faulty,  as,  for 
example,  in  relation  to  the  number  of  processes  of  the  nasal  crest  and 
the  length  of  the  tail.  Houttuyn,  in  1701, 1  merely  paraphrases  Lin- 
na;us's  description  and  adds  nothing.  The  description  of  the  twelfth 
edition  of  the  Systema  Natu™*  is  essentially  the  same  as  that  of  the 
tenth  edition.  The  next  author  who  mentions  the  star-nosed  mole 
appears  to  have  been  Pennant,  who  published  the  first  edition  of  his 
Synopsis  of  Quadrupeds  in  1771.  I  have  not  had  access  to  this  work, 
which  contained  both  a  description  and  a  figure.3  I  suppose  that  the 
figure  was  the  same  as  that  which  appears  in  the  third  edition  of  his 
work,  published  in  1783.  This  latter  figure,  though  crude,  is  recog- 
nizable, but  the  tail  is  too  short,  an  error  which  seems  to  have  been 
perpetuated  for  a  long  time. 

Pennant  appears  to  have  originated  in  his  first  edition  the  erroneous 
statement  that  the  star-nosed  mole  subsists  upon  roots.  He  had,  how- 
ever, the  merit  of  placing  the  species  among  the  moles  rather  than 
with  the  shrews. 

In  the  first  edition  he  included  also  a  description  and  figure*  of  a 
"long- tailed  mole."  If  this  description  is  the  same  as  that  of  the  third 
edition,  the  phrase  "  mole  with  a  radiated  nose"'  must  have  been  over- 
looked by  Erxleben,  who  records  the  species  in  1777  under  the  name 
of  Talpa  ImujiciiuiUita,  and  seems  to  have  had  no  suspicion  that  it  was 
related  to  the  star-nosed  mole.5  He  records  also  the  latter,  uniting 
the  descriptions  of  the  authors  who  preceded  him,  including  both  errors 
and  facts.  He  retains  the  species  in  the  genus  Sorex,  but  states  that 
"  Sorex  crkttttus  and  aqttaticus  agree  with  the  mole  in  the  form  of  the 
body  and  its  habit,  but,  so  far  as  the  teeth  are  concerned,  have  the 
structure  of  the  shrews."6 

Schreber,  in  1778,  copies  Linnaeus  and  Pennant.7 

Pennant's  figure  of  the  star-nosed  mole,  in  the  third  edition  of  his 
Quadrupeds,  1783,  has  already  been  referred  to.  It  was  apparently 
made  from  a  specimen  in  the  Leverian  Museum."   His  figure  of  the 

'Nat.  Hist,  of  Dirren,  1  deel,  2  etuk,  1761,  p.  315. 
=Linn.  Syst.  Nat.,  12th  eel.,  1766,  p.  73. 
3Cf.  Linn.  Syst.  Nat.,  13th  ed.,  1788,  p.  112. 
«P.  314,  No.  244,  pi.  28,  fig.  2.    (Fide  Gmelin.) 

fSyst.  Eegn.  Animal.,  1777,  p.  118.  Miiller  in  1773  (Des  Linne'  Natursystem,  I, 
1778,  p.  300)  mentions  C.  cristata  under  the  name  of  "  Die  Haarnase,  Sorix  crintata" 
but  gives  no  new  information  regarding  it.  He  does  not  mention  the  "  long-tailed 
mole.'' 

'Loe.  eit.,  p.  121,  footnote. 

'Saiigethiere,  3  Th.,  1778  (f),  p.  561.— "Der  langschwanztc  Maulwurf.  P.  .566, 
"Der  Kainmnase." 

•History  of  Quadrupeds,  3d  ed.,  II,  1783,  p.  232,  pi.  90,  fig.  1,  No.  112. 
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"long-tailed  mole"  also  appears  in  this  edition.1  It  shows  little  more 
than  a  trace  of  the  nasal  crest,  and  were  it  not  for  the  phrase  "mole 
with  a  radiated  nose''  in  the  description,  one  might  suppose  that  it  had 
■no  relation  to  crhtuttt,  as  Erxleben  .seems  to  have  done.  It  is  to  be 
remarked  regarding  both  these  figures  that  the  tail  is  abnormally  short. 
One  can  only  suppose  that  they  were  based  on  young  specimens,  over- 
stretched as  regards  the  body,  or  that  the  tail  was  drawn  in  in  skinning, 
and  not  afterwards  restored  to  its  proper  position. 

Gineliu,iu  the  thirteenth  edition  of  Liu  incus's  Systema  Nature,  recog- 
nizes both  "  Sorc.o  cristatus"  and  "  Talpa  longicautliituP1  His  descrip- 
tions do  not  differ  materially  from  those  of  Erxleben. 

Kerr,  writing  in  1792,3  seems  to  have  entertained  the  idea  that  the 
two  species  were  related,  as  he  places  longkamluta  immediately  sifter 
erixtata  in  the  genus  Talpa.  He  adds  nothing,  however,  to  Pennant's 
account. 

Shaw  retains  the  two  nominal  species  among  the  moles  in  his  General 
Zoology,4  but  remarks  under  the  "Radiated  Mole:"  ''It  is,  perhaps,  in 
reality  no  other  than  a  variety  of  the  former  species,  or  a  sexual  differ- 
ence." 

The  star-nosed  mole  was  placed  in  its  present  genus,  Cmuhilura,  by 
Illiger,  iu  1811."'  As  species  he  has  "  Sorer  cristala  Linn.,  Talpa  longi- 
caudata  Linn.  Gmel." 

Cuvier  recognizes  only  the  species  crixtafiis  in  the  Eegne  Animal, 
but  places  it  under  the  genus  Talpa,  and  remarks  that  it  is  a  true  mole 
and  that  the  characters  ou  which  Illiger  based  the  genus  Cundylura 
arc  false.6 

This  course  was  not  acceptable  to  Desmarest,  who  revived  the  genus 
Condylura  and  recognized  the  same  species  as  Illiger,  C.  vristata  and 
longicaudata.1  Dr.  Harlan,  iu  1825,  accepted  this  arrangement  and 
added  a  third  species,  6".  macroura,  from  a  specimen  in  the  Philadelphia 
Museum  (No.  8"6),  which  had  the  tail  iu  the  swollen  state.  Dr.  Harris 
described  another  specimen  in  this  condition  the  same  year,  under  the 
name  of  Contlylnra  prasinattt. 

Goduian  was  of  the  opinion  that  this  swelling  of  the  tail  was  not  a 
specific  character,  and  in  his  Natural  History,  of  which  the  first  edition 
appeared  in  1820,  recognized  only  G.  cristatu. 

All  four  species  were  enumerated  by  AV  signer  again  in  1841,  in 
Schreber's  Saiigethiere,  but  in  an  appendix  he  csills  attention  to  God- 
man's  view. 

In  the  great  work  of  Audubon  and  Bachman  only  the  single  Linnscau 

'History  of  Quadrupeds,  3d  ed.,  II,  17S3.  p.  232,  pi.  90,  fig.  2. 
SI,  1788,  pp.  118  and  121. 

3  The  Animal  Kingdom  of  Linnjens,  1792,  p.  202. 
JI,pt.  2,  1800,  p.  523. 

5Prodromns  systeniatis  mammalium  et  avium,  1811,  p.  125. 
cRegno  Animal,  lstert.,  I,  1817,  p.  138. 
'Mammalogie,  I,  1820,  pp.  157-158. 
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species  is  recognized,  and  there  lias  been  practically  no  difference  of 
opinion  on  the  subject  of  species  since  the  publication  of  that  treatise, 
though  all  the  names  appear  in  the  uncritical  compilation  of  Fitzinger 
in  1869. 

The  generic  name  Condylura  was  replaced  by  Bhinaster  by  Wagler 
in  1830, because  he  considered  the  former  appellation  misleadingi  "  Wie 
bekanut,"  he  remarks,  "ist  der  Schwanz  dieses  Thieres  vollkommen 
eben." 1  Gray  employed  the  name  Astromyetes  for  the  genus,  in  1843,  in 
his  List  of  Mammals  in  the  British  Museum,  but  credits  it  to  Harris, 
who  did  not  use  it.  A  new  name — Astromydes — was  coined  by  Blyth 
in  1863. 

MEASUREMENTS. 

Collector's  measurements  of  six  specimens,  both  males  and  females, 
from  Locust  Grove,  New  York,  in  Dr.  Merriam's  collection,  give  an 
average  of  202  mm.  for  the  total  length  (including  the  tail),  with  a  maxi- 
mum of  212  mm.  and  minimum  of  200  mm. 

This  average,  it  will  be  observed,  is  higher  than  that  given  by  the 
alcoholic  specimens. 


Dimensions  of  alcoholic  specimens  of  Condylura  cristata. 


Males. 

Females. 

Measurements. 

I 

> 

M 

i 

°.i 

e 

Sd 

1 

1 
S 

s 

a 

s 

a 

a 

a.  of  speci- 
mens. 

a 

« 

a 

S 

'A 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

97.4 

101.5 

92.4 

10 

99.3 

110.5 

88.2 

11 

69.6 

80.3 

55.7 

]0 

73.9 

82.0 

59.8 

11 

73.9 

85.9 

61.6 

10 

80.5 

91.0 

67.4 

11 

15.8 

17.8 

14.2 

9 

15.3 

16.3 

13.8 

9 

20.4 

21.5 

19.0 

10 

20.8 

23.0 

19.0 

11 

10.6 

11.5 

9.4 

10 

11.1 

12.4 

9.6 

11 

26.7 

29.3 

24.9 

10 

27.4 

29.4 

25.2 

11 

10.7 

10.9 

Average,  maximum,  and  minimum  dimensions  of  adult  skulls  of  Condylura  cristata.3 


Aver- 

Maxi- 

Mini- 

Number 

age. 

mum. 

mum 

of  skulls. 

mm. 

mm. 

mm. 

34.0 

34.8 

32.5 

7 

27.7 

28.4 

26.6 

7 

Greatest  breadth  

13.7 

14.3 

13.0 

7 

6.6 

7.0 

6.4 

7 

Breadth  of  foramen  magnum  {at  middle  of  its  length)  

3.4 

3.8 

3.2 

7 

13.7 

14.2 

13.0 

7 

Length  of  upper  tooth  row  (base  of  crowns)  

Least  interorbital  breadth  (back  of  frontals)  

15.2 

15.7 

14.0 

7 

7.1 

7.4 

6.4 

7 

Length  of  mandible,  from  inner  base  of  incisors  to  end  of 

22.0 

22.4 

21.0 

7 

8.5 

9.0 

8.0 

7 

1  Natur.  Syst.  Amphib.,  1830,  p.  14. 

2  As  there  appears  to  be  no  difference  in  proportions  between  male  and  female  skulls, 
both  are  included  in  the  averages. 
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Dimensions  of  thirty-one  skulls  of  Condylura  cristatafrom  various  localities. 


Catalogue 
number. 

T  1i* 

jjocaiixyi 

H 
& 

.  Total  length. 

Basilar  length  (Hensel). 

Length  of  palate  from 
inside  first  incisor. 

Mastoid  breadth. 

Greatest  zygomatic 
breadth. 

Length  of  npper  tootfa 
row. 

Breadth  between  pox- 
tero-intenial  angles  of 
first  upper  molarH. 

Angle  of  mandible  to 
condyle. 

Age. 

Skull. 

Skin. 

mm 

mm 

mm 

3908 

Bangs  

Lake  Edward, 

9 

34.  0 

26.9 

13. 5 

13. 3 

15.0 

7, 5 

6. 6 

Adult. 

Quebec. 

1210 

 do  

Digby,  Nova 

d 

35.0 

28.5 

14.5 

13.7 

10. 6 

15. 8 

7.7 

7. 0 

Do. 

Scotia. 

1211 

 do  

 d°  

d 

34.8 

27.4 

14.  3 

13. 7 

15.2 

8.  2 

6. 7 

Do. 

1212 

 do  

 do  

d 

34.0 

27. 3 

14.0 

13.2 

10. 2 

15.2 

7. 8 

6!  4 

Do. 

1214 

 do  

 do  

d 

33.4 

26.5 

13,4 

13.5 

10. 1 

15.0 

7. 3 

6. 2 

Do. 

1215 

 do  

 do  

d 

34.4 

27.2 

14!  0 

13. 3 

15. 0 

7. 6 

6.5 

Do. 

2093 

 do  

 do  

d 

35. 2 

27.8 

14  2 

14  0 

15. 5 

8.0 

6  8 

Do. 

2096 

 do  

 do  

d 

3&  0 

27^8 

14^5 

13!5 

10.2 

is!  5 

7^8 

els 

Do. 

2097 

 do  

 do  

0" 

35.0 

28.2 

14.2 

13.4 

10.5 

15.6 

7.0 

6.9 

Do. 

 do  

 do  

d 

33.5 

27.0 

13.4J 

13.5 

15.0 

'kl 

6. 5 

Do. 

2100 

 do  

 do  

d 

34.0 

27.0 

13.6 

13.2 

10.2 

15.0 

7. 5 

6. 5 

Do. 

 do  

 do  

9 

Do. 

2101 

 do  

 do  

9 

34. 2 

27.0 

14.0 

13.' 4 

15.0 

8.  0 

6.5 

Do. 

1213 

 do  

 do  

33.8 

26.6 

13.? 

13.0 

14.9 

7.5 

«.7 

Do. 

4336 

 do  

Belmont,  Mass . . 

d 

35.2 

28.2 

14.0 

13.5 

15.2 

8.0 

7.0 

Do. 

4337 

 do  

 do  

d 

35.0 

28  0 

14.0 

13.0 

15.0 

7.6 

6.8 

Do. 

4338 

 do  

 do  

d 

35.5 

27.8 

18.5 

13.8 

10.2 

15.0 

8.0 

7.0 

Do. 

4339 

 do  

 do  

d 

36.0 

29.0 

14.4 

13.6 

10.0 

16.0 

7.5 

7.0 

Do. 

3115 

2243" 

Hat.  Mas... 

M  iddleboro, 

35.4 

27.5 

13.5 

14.4 

15.2 

8.0 

6.6 

Do. 

Mass. 

64346 

Dept.  Agrio. 

East  Hartford, 

d 

33.6 

13.2 

Do. 

1690 

568 

Nat.  Mus ... 

St.  Lawrence 

15.0 

Adult  or 

Connty.  N.  Y. 

less. 

1012 

Merriam  

Locust  Grove, 

9 

36.0 

28.3 

13.8 

13.7 

10.4 

16.1 

7.8 

6.9 

Adnlt. 

N.  T. 

1010 

 do  

 do  

d 

36.0 

28.3 

13.8 

13.9 

10.0 

15.3 

7.6 

6.5 

Do. 

1011 

d 

35.3 

28.4 

13.7 

14.0 

10.4 

15.7 

7.8 

7.1 

5162 

!"!!do 

(f).\"do!!;!.";"" 

35.0 

27.6 

13.6 

13.2 

10.2 

15.0 

7.2 

6.8 

Do! 

1008 

 do  

 do  

'd 

34.9 

27.6 

13.4 

13.8 

10.5 

16.0 

7.4 

6.8 

Do. 

1009 

 do  

 do  

¥ 

33.6 

26.8 

13.2 

13.9 

10.4 

15.1 

7.8 

6.7 

Do. 

4857 

Nat.  Mns... 

Chester  County, 
Pa. 

34.4 

27.3 

13.6 

13.2 

15.0 

7.2 

6.2 

Do. 

582 

 do  

Carlisle,  Pa  

33.6 

13.7 

13.2 

Do. 

52723 

Dept.  Agric. 

Garrettsville, 

9" 

31.7 

13.2 

13.3 

Do. 

Ohio. 

52724 

 do  

 do  

d 

32.7 

13.2 

13.4 

Da 

NEUROTRICHUS,  Gunther. 
Neurotrickus,  GOnther,  Proc.  Zool.  Soc.  London,  1880,  p.  441. 

Body  talpiform.  Tail  elongate.  Snout  long.  Nostrils  in  the  sides 
of  the  terminal  naked  pad  of  the  snout.  Byes  minute.  Fore  feet 
broad,  but  without  os  faleiforme;  furnished  with  long,  rather  sharp, 
and  somewhat  compressed  claws. 

Dental  formula  i,  $ ;  c,  \;  pm,  f ;  m,  J;  total,  36. 

Anterior  upper  incisors  broad.  Internal  basal  cusp  of  second  upper 
molar  bilobed.   Tympanic  bullae  incomplete. 

This  genus  is  very  closely  allied  to  the  TJrotriehm  of  Japan,  and  a 
diagnosis  framed  to  contrast  it  with  that  form  could  contain  only  char, 
acters  based  on  the  dentition.  All  the  other  characters  given  above 
are  common  to  the  two  genera.1 


'The  differences  in  the  nnmber  and  Bize  of  the  scales  and  tubercles  of  the  feet,  rep- 
resented in  Dr.  Gttnther's  figures,  are  illuBive.  These  parts  are  practically  identical 
iu  both  forms. 
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The  differences  in  dentition  are  inuch  more  than  mere  absence  of  one 
tooth  above  in  Xc'riroiriclnis  and  one  below  ill  Urotriehus.  The  Japa- 
nese mole  has  the  first  upper  incisor  long,  slender,  and  curved,  with  an 
external  accessory  cusp,  while  in  Xeiirotrichus  this  tooth  is  broad  and 
flat.  The  second  tooth  in  Urotriehus  is  like  the  first,  but  only  about 
half  the  size,  while  the  third  and  fourth  are  minute  and  simple.  In 
Xeiirotrichus  the  second  and  third  teeth  are  about  equal  in  size  (much 
smaller  than  the  first)  and  compressed,  while,  the  fourth  is  much  larger, 
thick  and  conical.  Leaving  out  of  consideration  the  fifth  tooth  in  Uro- 
triehus,the  sixth  is  single-rooted,  while  iu  Xeiirotrichus  the  correspond- 
ing tooth  (fifth)  is  double-rooted. 

In  the  mandibular  teeth  the  differences  are  fully  as  striking.  The  first 
four  teeth  in  Xeiirotrichus  have  rounded  oblique  crowns,  and  arc  gradu- 
ated in  size  from  in  front  backward.  Tn  Urotriehus  the  firs!  and  second 
teeth  are  somewhat  like  the  upper  ones,  long  and  crooked,  the  second 
much  smaller  than  the  first,  with  a  linear  and  very  oblique  crown;  then 
follows  a  tooth  of  medium  size  with  oblique,  somewhat  spatulate  crown, 
and  another  very  small  one. 

The  milk  dentition  of  Xeiirotrichus  in  some  particulars  resembles  that 
of  the  Japanese  mole  more  than  the  permanent  dentition,  but  I  have  not 
been  able  to  examine  a  specimen  of  the  American  mole  with  complete 
milk  dentition. 

The  Japanese  mole  is  much  larger  than  Xeiirotrichus. 

NEUROTRICHUS  GIBBSII  (Baird). 
CIBJiS'  MOLE. 

Urotrichua  gibbaii,  Baird,   Rept.  Pacific  K.  li.  Survey,  VIII,  isr.7,  p.  76,  pi. 

xx  viii;  Mammals  of  North  America,  1859,  p.  76,  pi.  xxvin. 
Xtiirolrichux  gibbaii,  GUntiikr,  Proc.  Zool.  .Sor.  London,  1880,  p.  441,  pi.  xui. 

Diagnosis. — Tail  two-thirds  the  length  of  the  head  and  body,  scaly 
and  sparsely  clothed  with  long  black  hairs.  Feet  scaly  and  sparsely 
clothed  like  the  tail.  Fore  foot  two-thirds  as  long  as  hind  foot,'  and  a 
little  more  than  half  as  broad  as  long.  Fore  claws  longer  than  the  toes. 
Eye  minute.    Auricular  orifice  large. 

Color  uniform  deep  dusky  brown,  witli  hoary  reflections  and  purple 
iridescence. 

Upper  canine  two-rooted.  Second  and  third  upper  incisors  small, 
subcqual.  Crowns  of  lower  incisors  and  canine  oblique.  Mandibular 
angle  slender  and  curved. 

Average  dimensions  of  33  specimens  from  Stands,  British  Columbia. — 
Total  length,  113.6  mm.;  tail,  .">7.1  mm.;  hind  foot,  10.0  mm. 

A  eerage  dimensions  of  12  skulls  from  Stnntts,  British  Columbia. — Total 
length,  22.8  mm.;  basilar  length  (Hensel),  18.3  mm.;  mastoid  breadth, 


1  Exclusive  of  the  claw  in  both  cases. 
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10.4  Mini. :  breadth  between  postero  external  angles  of  first  molars, 
G.l  mm. 

Distribution. — Paeifle  Coast  of  North  America  west  of  the  Cascade 
and  Sierra  Nevada  Mountains,  from  Fraser  Hiver,  British  Columbia, 
to  Shasta  County,  California,  and  thence  southward  along  the  coast  to 
San  Francisco  Bay. 

description.  1 

Body  depressed.    Head  conical,  with  an  elongated  snout,  which  is 
rugose,  naked  above  as  far  back  as  the  line  of  the  incisors,  and  termi- 
nates iu  a  pad  or  button.    Nostrils  comma-shaped,  lateral,  in  the  sides 
of  the  lateral  pad.    Upper  lip  with  a  sharp  ridge, 
which  is  emarginate  anteriorly  and  joins  a  triangular 
naked  median  area  which 
runs  forward  to  the  end  of 
the  snout,  as  in  Paranculoim 
and  Scalops. 

Eye  moderately  large  for 
this  family,  concealed  in  the 
fur,  but  not  covered  by  mem- 
brane; situated  above  and 
somewhat  behind  the  corner 
of  the  mouth.  No  external 
ear.  Auricular  orifice  large, 
of  varying  contour,  according  as  the  surrounding  integuments  are 
tense  or  lax. 

Fore  feet  broad,  scaly  above  and  warty  below;  palm  longer  than 
broad.  Back  of  the  toes  each  with  three  or  four  large  scales.  Toes  not 
webbed.  Second,  third,  and  fourth  toes  sub- 
equal  and  largest,  with  broad  acute  nearly 
straight  claws  which  are  half  as  long  as  the 
palm.  First  and  fifth  toes  shorter  and  with 
shorter  claws.  Fiftli  claw  reaching  to  the 
base  of  the  fourth;  the  first  to  the  middle  of 
the  second. 

Hind  feet  nearly  twice  as  long  as  the  fore 
feet,  narrow;  covered  above  with  rounded 
scales  and  sparse  hairs;  below  scaly,  naked, 
with  six  tubercles,  of  which  one  is  at  the 
base  of  the  conjoined  third  and  fourth  toes, 
one  at  the  base  of  the  second  and  third  toes, 
two  others  at  bases  of  first,  second,  and  fifth  toes,  respectively,  and 
two  more  near  the  middle  of  the  sole.   Second  and  fourth  toes  subequal 
and  longest;  first  and  fifth  shorter. 

Claws  of  the  second,  third,  and  fourth  toes  as  long  as  the  toes  them- 
selves, compressed,  acute,  gently  curved  and  twisted  inward  at  the 


SNOUT  OF  NEUROTIilCHUS  QIBBSII. 
Fig.  39,  Upper  surface.   Fig.  40,  Lower  surface. 
(Twice  natural  size.) 


FORE  FOOT  OFNEL'ROTRICIIUSGIBBSII. 
Fig.  41,  Lower  surface.    Fig.  41',  Upper  surface. 


'No.  10717,  U.H.N. M.    Sirnialimoo,  Wash.    Male,  young.  Alcoholic. 
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extremities.  Claws  of  the  first  and  fifth  toes  much  shorter.  First  toe 
placed  farther  back  than  the  others,  so  that  its  claw  does  not  reach  to 
the  base  of  the  second  toe.  Claw  of  fifth  toe  reaches  to  the  base  of  the 
fourth  toe. 

Tail  a  little  more  than  twice  as  long  as  the  hind  foot  (with  the  claw); 
terete,  constricted  at  the  base,  covered  with 
about  63  rows  of  wales  and  with  long  hairs 
which  do  not  conceal  the  scales. 

Fur  all  of  one  kind,  consisting  of  long  hairs 
of  different  diameters,  which  arc  dull  and  ir- 
regularly orenulate  below,  with  long  shining 
tips.  Color  dusky  brown  throughout,  with 
hoary  and  purple  reflections.  The,  hairs  of 
the  feet  and  tail  are  dusky  like  the  fur  of  the 
body.    Young  apparently  paler  and  browner. 


HIND    FOOT    OF  NElSliOTRirnCS 
OIBBSn. 

Fig.  43,  Lower  surface.   Fig.  44,  UpperaurFace. 
[Twire  natural  Rir.e.) 


Skull  conical  and  depressed,  smooth  and 
without  prominent  crests  or  ridges.  Rostrum 
moderately  elongated,  flattened  superiorly. 
Nasals  eniarginate  in  front  and  much  shorter 
than  the  intermaxilla>.  Zygomatic  arches  short,  slender,  slightly  con- 
vex upward  and  inserted  high  up  posteriorly.  Infraorbital  foramen 
large,  having  the  minute  lachrymal  foramen  above  its  anterior  margin. 

Nasals  short  and  broad,  with  moderate  sinuses.  Pa- 
rietals  irregularly  pentagonal,  the  longest  side  in  the 
median  line.  Occipital  large  and  broad  with  two  large 
lobes  which  reach  forward  to  join  the  eniarginate  pos- 
terior border  of  the  parietals.  Squamosals  low,  and 
very  irregular  in  form,  with  a  broad  quadrate  portion 
above  the  tympanic  bnlhc.  Foramen  magnum  large, 
oval.  Tympanic  bulla*,  annular,  broadest  autero  inter- 
nally. Palate  concave  with  an  emarginate  posterior 
border  opposite  the  last  molar.  Horizontal  ramus  of 
mandible  nearly  straight,  slender.  Coronoid  process 
large,  high,  and  strongly  hooked.  Angle  similar  in  form, 
but  smaller. 

TEETH. 


f'-S 


If 


TAIL   OF  NEUKOTRI 
CHUS  OIBBSII. 
(Natural  slae.) 


1,§;  c,  1;  pm,  J;  m,  J;  total,  30.  First  upper  incisors 
orbicular,  much  larger  than  the  second  and  third.  The 
latter  subequal  and  smaller  than  the  canine,  which  is  two  rooted  and 
triangular,  with  a  slight  posterior  accessory  cusp.  First  premolar  oue- 
third  smaller  than  and  of  like  form  with  the  canine;  much  smaller  than 
the  second  premolar.  The  latter  is  a  large  triangular  tooth  with  a 
prominent  internal  basal  tubercle  or  heel.  Molars  of  normal  form; 
the  internal  basal  cusp  of  the  first  and  second  bilobed. 
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All  the  mandibular  teeth  to  the  last  premolar  with  oblique  crowns. 
Crowns  of  the  three  incisors  broad,  decreasing  in  size  from  the  first  to 
the  third.  Caniue  similar  to  the  third  incisor,  but  smaller,  and  with  a 
posterior  basal  tubercle.  First  premolar  large  and  thicker  and  less 
oblique.  Second  premolar  very  much  larger  and  more  massive;  nearly 
conical,  but  with  a  posterior  basal  prolougation.  Molars  W-shaped  in 
transverse  section,  longer  than  broad;  the  first  and  second  subequal 
and  the  third  one-third  smaller. 

liECH  GRAPHICAL  DISTRIBUTION. 

I  have  examined  in  all  r>l  specimens  of  this  mole.  These  specimens 
are  from  widely  remote  localities,  and  I  am  disposed  to  think  that  they 
indicate  fairly  well  the  present  range  of  the  species,  except  that  there 
is  likely  to  be  a  further  southward  extension  in  the  Sierra  Nevadas. 

The  type  of  the  species  was  from  the  White  River  Pass,  north  of 
Mount  Rainier,  Washington,  and  there  is  another  specimen  in  the 
National  Museum  from  Simiahmoo  in  the  same  State,  and  :'<i  speci- 
mens from  Suinas,  British  Columbia,  on  the  south  side  of  the  Fraser 
River  (long.  122°  W.). 

In  the  Department  of  Agriculture  collection  are  eight  specimens 
from  Washington,  two  from  Steilaeoom,  four  from  Lake  Cushman,  in 
the  northwest  part  of  Mason  County,  on  the  Skokomish  River;  one 
from  Tenino,  and  one  from  Seattle.  The  National  Museum  has  one 
specimen  from  Klkhead,  Douglas  County,  Oregon,  and  the  Department 
of  Agriculture  one  from  Siskiyou  in  that  State.  The  remainder  of  the 
specimens  are  from  northern  California ;  one  from  Crescent  <  'ity  (D.  A.) ; 
three  from  Carberry's  Ranch  (I).  A.),  which  is  on  the  summit  of  the 
Sierra  Nevada  Mountains,  about  50  miles  east  of  Redding;  two  from 
Nicasio,  Marin  County  (1 1).  A.,  1  A.  M.). 

Lord  met  with  the  species  in  British  Columbia  on  the  Sumas  (or 
Chilliwack)  prairies  on  the  west  side  of  the  Cascade  Mountains,  near 
the  Fraser  River,  probably  on  the  identical  spot  from  which  the  large 
series  in  the  National  Museum  was  obtained.1 

Dobson  includes  Texas  in  the  range  of  the  species,2  but  on  what 
grounds  I  do  not  know. 

From  present  evidence  it  would  appear  that  the  range  of  Xeiirotri- 
chus  covers  an  area  on  the  Pacific  Coast  of  North  America  west  of 
the  Cascade  and  Sierra  Nevada  Mountains,  extending  from  the  Fraser 
River  in  British  Columbia,  immediately  north  of  the  boundary  of  the 
United  States,  to  San  Franc  isco  Bay.    At  two  points,  namely,  at  the 

■Proc.  Zool.  Soc.  Loudon,  18G4, 161.  ''The  iirst  and  only  place  in  which  I  over 
met  this  strange  little  fellow  was  on  the  [Chilliwack]  prairies.  These  large  grassy 
openings  or  prairies  are  situated  near  the  Fraser  River,  on  the  western  side  of  the 
Cascade  Mountains.1  (LoKi>,  Naturalist  in  British  Columbia,  I,  18tit>.  p.  341,  with  a 
plate.) 

-Monugr.  Inscetivoni,  1883, p.  143. 
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White  River  Pass,  "Washington,  and  at  Carberry's  Ranch,  California, 
the  range  is  known  to  extend  into  the  mountains,  and  the  species  may 
yet  be  found  on  the  east  side  and  also  farther  south  iu  the  Sierra 
Nevadas.  No  specimens  have  been  found  in  the  Sacramento  Valley, 
however,  and  it  will  perhaps  be  found  that  south  of  Carberry's  Ranch, 
at  the  junction  of  the  Sierra  Nevada  and  coast  ranges,  the  eastern 
boundary  follows  the  line  of  the  latter  rather  than  the  former. 


GEOGRAPHICAL  DISTRIBUTION  01?  NULBOTBICHUS. 


GEOGRAPHICAL  VARIATION. 

The  specimens  at  hand  are  not  sufficient  for  demonstrating  the  extent 
of  the  variation  in  Ne&rotriehut.  The  indications,  however,  are  that 
there  is  only  a  slight  variation  in  size,  and  certainly  no  important 
variation  in  color.  The  only  considerable  series  of  specimens  from  one 
locality  is  that  from  Sumas,  British  Columbia.  This  includes  12  males 
and  21  females,  which  are  adult  or  nearly  so. .  The  average  and  maxi- 
mum dimensions  of  these  according  to  the  collector's  measurements 
are  as  follows : 


Measurements. 


Maxi- 
mum. 


HALES. 

Total  length  

Tall  

Hind  foot  

FEMALES. 

Total  length  

Tail  

Hind  foot  


mm. 

111.5 
37.1 
16.5 


114.4 
37. 1 
16.  ( 


mm. 

116.0 
40.0 
17.5 


123.0 
41.5 
17.5 
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It  will  be  seen  that  the;  average  total  length  of  the  females  is  a  little 
greater  than  that  of  the  males,  which  is  probably  due  to  the  presence 
of  more  well  developed  individuals  among  tlte  former  than  the  latter 
in  the  scries,  and  not  to  any  real  difference  in  size  between  the  sexes, 
seeing  that  the  average  length  of  tail  and  hind  foot  is  practically  iden- 
tical in  both  sexes.  At  all  events  the  averages  for  the  combined  scries 
of  .'!•'!  specimens  are  as  follows:  Total  length,  113.0  mm.;  tail, 37.1  mm.; 
hind  foot,  1G.<>  mm.  The  maximums  are  as  follows:  Total  length, 
li'i  mm.;  tail,  U. 5  mm.;  hind  foot,  17.5  mm.  I  have  measurements  of 
only  one  fresh  specimen  from  farther  south  to  compare  with  these.  It 
is  from  Marin  County,  California  (No.  25S5.  ,\.  M.):  Total  length, 
117.5  mm.;  tail,  .">S.l  mm.  It  will  be  seen  that  this  exceeds  the  average 
of  the  Snnias  scries,  but  falls  short  of  the  maximum.  So  far  as  it  goes, 
therefore,  it  docs  not  indicate  any  increase  in  size  southward. 

The  skull  of  this  California  specimen  exceeds  that  of  the  Snmas 
specimen,  which  has  the  maximum  external  proportions  by  eight-tenths 
of  a  millimeter,  and  is  the  largest  skull  examined.  There  is  only  one 
other  complete  adult  California  skull  (No.  1'IOtO,  D.  A.,  Crescent  City. 
California),  and  this  equals  the  largest  of  the  Sunias  scries,  and  exceeds 
the  average  of  the  same  by  four-tenths  of  a  millimeter. 

Measurements  of  six  dry  skins  from  Washington  and  three  from 
California,  all  by  the  same  collector,  give  the  following  results: 

Measurements.  W'islimi'   I  sl)e(''nien8, 

'  *      ~"  I  California. 


Total  length  

Lmgth  of  tail  

Length  of  hind  lout  (without  claw). 


These  dimensions  arc  probably  nearly  correct,  and  would  appear  to 
indicate  a  more  considerable  increase  southward  than  is  shown  by  the 
other  data,  but  as  in  the  case  of  all  dry  skins,  results  from  measure- 
ments are  likely  to  prove  unreliable. 

It  is  probably  safe  to  assume  that  there  is  a  slight  increase  in  size 
toward  the  South  in  this  species. 

DATES  OF  MOLT. 

The  'specimens  of  Xriirolrirhiix  examined  give  some  indication  of  the 
periods  of  changing  the  fur,  but  are  not  sufficient  to  determine  the 
dates  with  exactitude.  A  male  from  Steilacoom,  Washington,  taken 
October!  li.  has  new  fur  concealed  on  the  posterior  half  of  the  back  and  old 
fur  elsewhere.  Another  individual  from  the  same  place  ( and  supposed  to 
be  a  female),  taken  October  9,  has  the  change  much  further  advanced, 
the  new  fur  covering  all  the  back.  The  under  surfaces  still  retain  the 
old  fur.  All  that  can  be  learned  from  these  two  specimens  is  that  the 
fall  molt  takes  place  in  October.  Why  the  female  is  so  much  further 
advanced  than  the  male  is  not  explainable. 


114.0  ,  125.  C 
39.0  45.5 
13.  0  14. 1 
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Au  old  individual  (probably  a  male)  from  Sum  as,  British  Columbia, 
taken  April  19,  has  the  new  fur  concealed  under  the  old  over  the  whole 
body.  Another  old  male  from  the  same  locality,  taken  April  20,  has 
an  isolated  area  of  short  fur  on  the  back  of  the  neck,  but  I  am  in  doubt 
as  to  whether  this  is  a  genuine  evidence  of  molting.  The  series  from 
Sumas  comprises  thirty-four  specimens  with  dates  from  April  12  to 
Juno  21,  but  I  have  been  unable  to  find  any  evidences  of  molting  other 
than  those  mentioned.  From  this  I  can  only  suppose  that  the  change, 
except  in  very  old  individuals,  does  not  begin  earlier  than  the  last 
week  in  June  at  the  northern  limit  of  the  range  of  the  species. 

A  larger  number  of  specimens  were  taken  in  spring  and  several  of 
these  are  molting.  One  is  from  Lake  Oushman,  Washington  (a  male), 
taken  June  2:1,  and  has  entire  new  fur,  except  a  small  area  above  the 
base  of  the  tail  and  another  on  the  right  Hank.  Two  other  males 
taken  at  the  same  place,  June  21  and  June  27,  respectively,  appear  to 
have  completed  or  practically  completed  the  molt.  From  these  speci- 
mens it  would  appear  that  the  spring  molt  in  this  northern  locality  is 
not  ordinarily  completed  until  the  hitter  part  of  June.  Tt  is  earlier 
further  south. 

A  specimen  (male)  from  Cniberry's  Ranch,  California,  on  the  Sierra 
Nevadas.  taken  May  23,  has  nearly  completed  the  molt,  having  the  old 
fur  only  on  the  posterior  half  of  the  back.  Two  others  from  the  same 
locality  (one  known  to  be  a  male)  taken  May  22  and  IS.  respectively, 
appear  to  have  completely  changed.  From  this  material  it  is  probable 
that  the  molt  is  complete  at  this  point  in  all  ordinary  cases  prior  to 
the  1st  of  June. 

Jn  Oregon,  as  might  be  expected,  the  change  seems  to  take  place  at 
a  period  intermediate  between  those  of  the  Washington  and  California 
specimens.  A  male  taken  June  S  at  Siskiyou,  Oregon,  appears  to  have 
new  fur  entirely. 

DESCRIPTION  111'    THE  TVPE    SPECIMEN    OF    KK i' ROTRICH I  S  (JIMiSII 
(BA1RD). 

The  type  of  the  species  is  Xo.  yVvr,,  F.S.N.M.  It  was  collected  by 
Dr.  Suekley  in  July,  1S.~>1.  in  the  White  River  Pass,  north  of  Mount 
Rainier,  Washington.  It  is  a  young  individual,  as  is  shown  by  its  size, 
and  by  the  fact  that  some  of  the  milk  teeth  arc  still  retained.  The  skin 
appears  to  be  somewhat  faded,  but  is  otherwise  in  good  condition,  but 
the  skull  is  badly  broken  and  incomplete. 

The  head  and  body  measured  on  the  skin  are  oii.o  mm.;  the  tail  ver- 
tebra1, .i.'i  mm.,  and  the  hind  foot  (without  the  claw),  12.-1  mm. 

The  skull,  as  already  stated,  retains  the  majority  of  the  milk  teeth. 
The  milk  incisors  and  canine  are  small  unicuspidate  single-rooted  teeth. 
The  second  upper  milk  premolar  is  a  large  two-rooted  tooth,  of  the 
same  triangular  form  as  its  permanent  successor.  The  first  premolar 
is  smaller,  but  still  as  large  as  the  permanent  one,  .and  like  it  also  two- 
rooted. 
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The  lower  milk  incisors  are  absent.  The  canine  is  small  and  unicus- 
pidaie.  The  first  premolar  is  two-rooted  and  about  as  large  as  the 
permanent  one  and  probably  of  similar  shape,  but  it  is  considerably 
worn  down  so  that  its  original  form  can  not  bo  made  out.  The  same  is 
true  of  the  second  milk  premolar,  which  is 
two-rooted  and  as  large  as  its  successor.1 

HISTORY  OF  THE  SPECIES. 

The  history  of  Gibba's  mole  is  very  sim- 
ple. The  species  was  first  described  by 
Professor  ISaird,  in  1857,*  from  a  young 
specimen  obtained  by  Dr.  Suckley  in  the 
White  liiver  Pass,  Washington.  It  was 
placed  in  the  Japanese  genus  Urotrichux, 
to  which  it  bears  a  very  close  external  resemblance.  In  1SS0  Dr. 
Giinther  called  attention  to  the  differences  in  dentition,  and  estab- 
lished the  genns  Xeiirotrichva  for  the  American  form.3  Since  that 
date  no  changes  have  been  made  in  the  status  of  the  form,  but  prob- 
ably from  lack  of  specimens  in  European  museums  the  validity  of  Dr. 
Giinther's  genus  has  not  been  so  generally  recognized  as  it  deserves 
to  be. 

Dimc.nsiouH  of  skulls  of  Xeiirolriehus  gilibeii. 


■  TYPE  OF  NECKOTRK-Hl's 
G1BBSII. 


1  The  skull  from  Crescent  City,  California,  retains  the  upper  milk  canine  behind  the 
permanent  one  on  each  side. 
!Eept.  Pacific  It.  E.  Survey,  VIII,  ia57,  p.  76,  pi.  xxvm. 
'Proc.  Zool.  Soc,  1880,  p.  441,  pi.  xlii. 
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1.  LIST  OF  THE  PRINCIPAL  GENERAL  WORKS  IN  WHICH  THE  HABITS, 
ANATOMY,  AND  CLASSIFICATION  OF  THE  AMERICAN  MOLES  ARE  MORE 
OR  LESS  FULLY  DISCUSSED. 

1846-1854.  Audubon,  J.  J.,  and  Bachman,  J. — The  Viviparous  Quadrupeds  of  North 
America.    3  vols.    4°.  1846-1854. 

Contains  descriptions  of  moat  of  the  species,  together  with  extensive  accounts  of  habits, 
and  notes  on  distribution  and  taxonomy. 

1859.  Baird,  S.  F. — Mammals  of  North  America;  the  descriptions  of  species  based 
chiefly  on  the  collections  in  the  Museum  of  the  Smithsonian  Institution.  4°. 
1859. 

Contains  descriptions  of  the  majority  of  American  species  of  moles,  with  measureniei.ts 
and  lists  of  specimens  and  also  figures  of  the  skulls  and  principal  external  parts. 

1842.  DeKay,  James  E.— Zoology  of  New  York,  or  the  New  York  Fauna.  Part  I, 
Mammalia.    4°.  1842. 

Contains  descriptions  and  figures  of  Scalops  aquaticus  and  Condylura  criitata,  and  brief 
notes  on  habits. 

1883.  Dopsos,  G.  E. — A  monograph  of  the  Insectivora,  systematic  and  anatomical. 

Part  2,  including  the  families  Potauiogalida),  Chrysochloridits,  and  Talpida-. 
4°.  1883. 

Includes  full  descriptions  of  the  American,  moles,  and  an  account  of  the  anatomy  of 
Scalops,  Scapanus,  and  Condylura,  and  figures  of  the  skulls,  muscles,  and  viscera. 

1869.  Fitzinger,  L.J. — Die  natiirliche  Familie  der  Maulwurfe  und  ihre  Arten,  nach 
kritischen  Untersuchungen. 
<Sitzungsber.  Math.  Nat.  Clas.  K.  Akad.  Wissenach.,  Wien,  (1)  L1X,  1869,  pp. 353-429. 

1875.  Gill,  Theo. — Synopsis  of  Insectivorous  mammals. 

<Bull.  Geol.  and  Geog.  Survey  of  the  Territories,  No.  2,  second  series,  1875,  pp.  91-120. 

Comprises  a  review  of  the  literature  and  classification  of  the  insectivores,  including 
American  forms,  together  with  brief  bibliography  of  works  relating  to  American  moles  and 
shrews. 

1826-1828.  Godman,  John.— American  Natural  History.  Mastology.  3  vols.  8°. 
1826-1828. 

Contains  descriptions  of  Condylura  cristata  and  Scalops  aquatiats,  and  an  account  of  the' 
habits  of  the  latter. 

1825.  Harlan,  Richard. — Fauna  Americana.    8°.  1825. 
Includes  descriptions  of  American  moles. 

1856.  Kknnicott,  R. — Zoology  of  Illinois.  The  silvery  shrew  mole,  or  gronml  mole 
of  Illinois — Scalops  ar gen  tat  us,  And.  &  Bach. 

<Prairie  Farmer  (newspaper),  XVI,  No.  50,  Dec.  11,  1850. 

1884.  Meuriam,  C.  H. — The  Vertebrates  of  the  Adirondack  region. 

<Trans.  Linn.  Soc.,  New  York,  II,  1884,  pp.  48-65. 

An  important  contribution  to  the  natural  history  of  Condylura  and  Parascalops. 

1867.  Mivart,  St.  Geokge.— Notes  on  the  Osteology  of  the  Inscctivora. 

<Journal  of  Anatomy  and  Physiology,  I,  1867,  pp.  281-312,  II,  1867,  pp.  117-154. 
A  general  treatise  on  the  osteology,  odontology,  and  classification  of  the  Insectivora, 
in  which  the  American  moles  receive  their  due  share  of  attention. 

1863.  Peters  W.— Uber  neue  Eichornarten  aus  Mexico,  Costa  Rica  und  Gniana,  so 
wie  tiber  Scalops  latimanus  Bachmann. 
<Monatsber.  K.  Preuss.  Akad.  Wissenach.  Berlin,  1863,  pp.  652-656. 
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2.  LIST  OF   THE   PRINCIPAL   WORKS  RELATING  CHIEFLY  OR  EXCLU- 
SIVELY TO  AMERICAN  MOLES. 

1884.  Abbott,  C.  C. — Notes  on  Hibernating  Mammals. 

<Sclenco  (newspaper),  III,  1884,  p.  538. 
Includes  a  reference  to  Condylura  eristata. 

1876.  Anon. — Habits  of  the  mole. 

<  Forest  and  Stream  (newspaper),  VI,  1876,  p.  402. 

A  brief  statement  of  the  relation  of  the  mole  to  horticulture. 

1876.  Anon. — [Holabird's  moleskin  fustian  hunting  suits.] 

<Forest  and  Stream  (newspaper),  VI,  1876,  p.  106. 
In  praise  of  moleskin  hunting  clothes. 

1877.  Anon. — The  moles. 

<Forest  and  Stream  (newspaper),  VIII,  1877,  p.  114. 

Notes  on  their  extermination  in  Greenwood  Cemetery,  Brooklyn,  N.  V. 

1885.  Ayres,  H.— On  the  structure  and  development  of  the  nasal  rays  in  Condylura 

eristata. 

<Biol.  Centralblatt,  IV,  1885,  pp.  356-360. 
1855.  Ayres,  W.  O. — [On  Scalops  calfornicns,  sp.  nov.] 

<Proe.  Cala.  Acad.  Sci„  I,  May  1855,  p.  54. 
1841-42.  Bach  man,  J. — Observations  on  the  genus  Scalops  (shrew  moles),  with 
descriptions  of  the  species  ftflind  in  North  America. 

<Proc.  Boston  Soc.  Nat.  Hist.,  I,  1841,  pp.  40,  41  (abstract);  Boston  Jonrn.  Nat.  Hiat., 
IV,  No.  1,  June,  1842,  pp.  26-35. 

1772.  Barrington,  D. — Account  of  a  mole  from  North  America.    In  a  letter  to  Dr. 
Maty,  sec.  R.  S.,  from  the  Hon.  Daines  Barrington,  F.  R.  S. 
<Philos.  Trans.,  LXI,  1772,  pp.  292,  293. 
1883.  Bell,  Robert. — The  Causes  of  the  Fertility  of  the  Land  iu  the  Canadian 
Northwest  Territories. 
<Trans.  Royal  Soc.  Canada,  I,  sect.  4,  1883,  p.  157. 

The  erroneous  theory  advauced  that  the  fertility  is  due  to  the  presence  of  moles. 
1857.  [Billings,  E.] — On  the  star-nosed  mole  of  America,  [Anon.] 
<Canad.  Nat.  and  Geol.,  II,  1857,  pp.  446-448. 

A  description  and  fignre  of  the  species  and  brief  account  of  habits,  chiefly  from  Godman 
and  Harlan. 

1820.  Blainville,  H.  de. — Sur  le  systeme  dentaire  du  Sorex  aquaticus,  ou  du  genre 
Scalops. 

<Bull.  Sci.,  Soc.  Phitom.,  1820,  pp.  130-132.    [Not  seen.] 
1883.  Brackett,  A.  G— The  moles.  (Talpidte.) 

<Amer.  Field  (newspaper),  XIX,  1883,  p.  130. 

A  general  account  of  the  habits  of  American  moles. 

1853.  Cassin,  J. — [Exhibition  of  a  new  mole,  Scalops  metalleacens.] 

<Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  Feb.,  1853,  p.  242. 

Notice  (but  no  description)  of  a  discolored  specimen,  afterwards  named  Scalops  ceneut,  and 
equivalent  to  Seapanus  townsendi. 
1853.  Cassin,  J. — Description  of  a  new  mole  of  the  genus  Scalops,  from  Oregon;  a 
specimen  of  which  is  in  the  collection  of  the  exploring  expedition  made  by 
the  U.  S.  ships  Vincennes  and  Peacock,  under  the  command  of  Capt.  Charles 
Wilkes,  of  the  United  States  Navy. 

<Proc.  Acad.  Nat.  Sci.,  Phila.,  VI,  1853,  p."299. 

Description  of  Scalops  cenm8=  Seapanus  townsendi. 
1875.  Coues,  E. — The  silvery  mole. 

<Rod  and  Gun  (newspaper),  May  22,  1875.    [Not  seen.] 
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1877.  Coues,  E. — Precursory  Dotes  oil  American  insectivorous  mammals,  with 

descriptions  of  new  species. 
<Bua  U.  S.  Gool.  and  Geog.  Survey  of  the  Territories,  III,  No.  3, 1877,  pp.  631-653. 
A  preliminary  revision  of  the  American  moles  and  shrews. 

1879.  Coues,  E. — Note  on  the  hairy-tailed  mole,  Scalops  breweri  of  authors. 

<  Amer.  Nat.,  XIII,  1879,  p.  189. 

Refers  to  the  name  "Talpa  Americana  Bartram  MS.,"  occurring  in  Harlan 'a  Fauna 
Americana. 

1880.  Coues,  E. — Difference  in   the  habits  of  Scalops  aquaticns  and  Scapanus 

aniericanns. 
< Amer.  Nat.,  XIV,  1880,  p.  53. 

On  the  ha  hits  of  the  two  species  at  Somerset,  Mass. 

1878.  Deane,  Ruthven. — Deadly  combat  between  an  albino  robin  and  a  mole. 

<Bull.  Nuttall  Ornith.  Club,  III.  1878,  p.  104. 
Account  in  a  letter  by  Mies  Maria  R.  Audubon. 

1819.  Desmarest,  A.  G.— [On  Condylura  cristata.] 

<Journ.  de  Physique,  LXXXIX,  1819,  p.  230.    [Not  s«en.    Fide  Coues  &  Gill.] 

1891.  Dobson,  G.  E. — Note  on  the  derivation  and  distribution  of  the  Insection  of 
the  new  world. 
<Proc.  Zbol.  Soc.  London,  1891,  pp.  349-351. 

1888.  E  verm  ANN,  B.  W. — The  occurrence  in  Indiana  of  the  star-nosed  mole  (Condy- 
lura cristata  L.). 
<Amer.  Nat.,  XXII,  1888,  p.  358. 

Specimen  brought  in  by  a  cat  at  Denver,  Miami  County. 

1871.  Fowler,  A.— Woodcock  and  Moles. 

<Amer.  Nat.,  IV,  1871,  p.  761. 

States  that  the  woodcock  drives  the  common  Btar-uosed  moles  from  meadows  by  devouring 
the  earthworms,  etc.,  on  which  they  feed. 

1858.  Giebel,  C.  G. — Osteologische  Eigenthiimlichkeiten  des  uordamerikanischen 
Wassermulls  (Scalops  aquaticus). 
<Zeitscli.  gesamnit.  Naturwiss.  Halle,  XII,  1858,  pp.  395-405. 

1825.  Godman,  J.  S. — Note  on  the  genus  Condylura  of  Illiger. 

<Journ.  Acad.  Nat.  Sci.  Phila.,  V,  1825, pp.  108-116;  Phllos.  Mag.,LXVIl,  1826,  pp.  273-277; 
Isle,  1834,  pp.  475-477. 

A  detailed  description  of  the  external  characters  of  Condylura  and  on  the  thickening  of 
the  tail,  together  with  notes  on  the  other  American  genera. 

Harris,  T.  W. — .[A  purple  species  of  mole.] 

<New  England  Farmer  (newspaper).    [Not  seen.   Fide  LeConte.] 

1825.  Harris,  T.  W. — Description  of  a  nondescript  species  of  the  genus  Condylura. 

<Boston  Journ.  Philos.  and  Arts,  11,1825,  pp.  580  to  583;  TillocVs  Philos.  Mag.,  LXVII, 
1826,  pp.  191-193 ;  Ftrussae's  Bull.  Sci.  Nat.,  VIII,  1826,  pp.  87, 98. 
Description  of  0.praainata=G.  cristata. 

1856.  Kennicott,  R. — Zoology  of  Illinois.   The  silvery  shrew  mole  or  ground  mole  of 
Illinois — Scalops  argentatus,  Aud.  &  Bach. 
<Prairie  Fanner  (newspaper),  XVI,  No.  50,  Dec.  11,  1856.    [Not  seen.] 

1853.  LeCoxtk,  J. — [Remarks  on  the  specimens  of  moles  in  the  collection  of  the 
Philadelphia  Academy.] 
<Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  June  1853,  pp.  326,  327. 

Returns  the  moles  of  the  genera  Sealopt,  Scapanus  and  Parannalops  to  the  European 
genus  Talpa,  and  describes  two  nominal  American  species,  T.  tceniata  and  T.  pennantii. 
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1864.  Lord,  J.  K. — Notes  on  the  Urotrichus. 

<Proc.  Zool.  Soo.  London,  1864,  pp.  161-163. 

On  the  habitB  of  Neiirotrichu*  at  the  Fraser  River,' British  Columbia. 
1883.  Olmsted,  L.  H.— Ground  moles;  their  habits,  and  how  to  catch  them.  16°. 
Pp.  1-12,  1883. 

1832.  Rafinesque,  C.  S. — On  the  moles  of  North  America  and  two  new  Bpecies  from 
Kentucky. 

<  Atlantio  Journal,  1832,  p.  61. 
1871.  Tenney,  S.— The  star-nosed  mole. 

<  Amer.  Nat.,  V,  1871,  p.  314. 

On  ite  appearance  in  winter  on  the  snow  at  Xiles,  Michigan. 
1895.  True,  F,  W. — The  proper  name  for  Brewer's  mole. 
Science,  new  ser.,  1,  1895,  p.  101. 

1835.  Woodruff,  S. — The  mole  (Scalops  canadensis,  Cuv.)  carnivorous. 

<Amer.  Jonrn.  Soi.  and  Arte,  XXVIII,  1835,  pp.  168-171. 

A  repetition  of  Flourens'  experiments,  proving  that  the  American  mole,  S.  aquaticus,  is 
as  exclusively  carnivorous  as  the  European  mole. 


EXPLANATION  OF  PLATES. 
[Figures  all  one  and  one-half  times  natural  size.] 

Plate  I. 

Fig.  1.  Scalops  aquaticus  machrinus.    No.  36555,  U.  S.  N.  M.   Male,  adult.   Warsaw,  111. 
Fig.  2.  Scalops  aquaticus  texanus.    No.  &H^j  Amer.  Mus.    Female,  adult.  Rockport, 
Tex. 

Fig.  3.  Scalops  aquaticus.   (Typical.)   No.  4851,  U.  S.  N.  M.  Adult.   Carlisle,  Pa. 
Fig.  4.  Scalops  aquaticus  australis.    No.  2990,  Amer.  Mus.    Adult.    Gainesville,  Fla. 

(Type  of  the  suhspecies.) 
Fig.  5.  Scapanus  anthonyi.   No.  4947,  Amer.  Mus.    Male,  adult.    San  Pedro  Martir 

Mountains,  Lower  California.    (Type  of  the  specieB. ) 
Fig.  6.  Scapanus  calif ornicus.   No.  3111,  U.  S.  N.  M.   Adult.    San  Francisco,  Cal. 
Fig.  7.  Scapanus  californicus.   No.  65187,  Dept.  of  Agric.    Male,  adult.    Nicasio,  Cal. 
Fig.  8.  Scapanus  orarius.    No.  3480,  Miller  Coll.    Female,  adult.    Sumas,  British 

Columbia. 

Fig.  9.  Scapanus  townsendi.    No.  43330,  Dept.  of  Agric.    Male,  adult.    Tenino,  Wash. 
Plate  II. 

Fig.  1.  Scalops  aquaticus  machrinus.  No.  36555,  U.  8.  N.  M.  Male,  adult.  Warsaw,  111. 
Fig.  2.  Scalops  aquaticus  texanus.   No.  ftfcf-J,  Amer.  Mus.    Female.    Rockport,  Tex. 
Fig.  3.  Scalops  aquaticus.    (Typical.)   No.  4851,  U.  S.  N.  M.    Adult.    Carlisle,  Pa, 
Fig.  4.  Scalops  aquaticus  australis.   No.  2990,  Amer.  Mus.   Adult.   Gainesville,  Fla. 

(Type  of  the  species. ) 
Fig.  5.  Scapanus  californicus.    No.  1286,  Merriam  Coll.    Fort  Klamath,  Oreg.  (Type 

of  S.  dilatus.) 

Fig.  6.  Scapanus  anthonyi.   No.  4947,  Amer.  Mus.    Male,  adult.    San  Pedro  Martir 

Mountains,  Lower  California.    (Type  of  the  species.) 
Fig.  7.  Scapanus  californicus.    No.  65184,  Dept.  of  Agric.    Male,  adult.    Nicasio,  Cal. 
Fig.  8.  Scapanus  orarius.   No.  3480,  Miller  Coll.    Female,  adult.    Sumas,  British 

Columhia. 

Fig.  9.  Scapanus  townsendi.   No.  43330,  Dept.  of  Agric.    Male,  adult.    Tenino,  Wash. 
Fig.  10.  Scapanus  californicus.    No.  1286,  Merr.  Coll.    Adult.    Fort  Klamath,  Oreg. 
(Type  of  5.  dilatus,) 
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Plate  III. 

Fig.l.  Sealops  aquaticus  machrinus.  No. 36555, U.S.N. M.   Male, adnlt.  Warsaw, 111. 
Fig.  2.  Sealops  aquaticus  texanus.    No.  HH»  Araer.  Mus.    Female.    Rockport,  Tex. 
Fig.  3.  Sealops  aquaticus.    (Typical.)   No.  4851,  U.  S.  N.  M.    Adult.    Carlisle,  Pa. 
Fig.  4.  Scalopa  aquaticus  australis.    No.  2990,  Anier,  Mus.    Adult.    Gainesville,  Fla. 

(Type  of  the  subspecies.) 
Fig.  5.  Sealops  aquaticus  australis.   No.  1468,  Rhoads  Coll.    Tarpon  Springs,  Fla. 

(Type  of  S.  parvus. ) 1 
Fig.  6.  Scapanus  anthonyi.   No.  4947,  Amer.  Mns.   Male,  adult.   San  Pedro  Martir 

Mountains,  Lower  California.    (Type  of  the  species.) 
Fig.  7.  Scapanus  californicus.   No.  3111,  U.  S.  N.  M.   San  Francisco,  Cal. 
Fig.  8.  Scapanus  californicus.    No.  65187,  Dept.  of  Agric.    Male.    Nicasio,  Cal. 
Fig.  9.  Scapanus  orarius.   No.  3480,  Miller  Coll.   Female,  adult.   Sumas,  British 

Columbia. 

Fig.  10.  Scapanus  townsendi.  No.  43330,  Dept.  of  Agric.  Male,  adult.  Tenino,  Wash. 
Plate  IV. 

Figs.  1-3.  Paraacalops  brewcri.   No.  57086,  Dept.  of  Agric.  Female.   Magnetic  City, 
N.  C. 

Figs.  4-6.  Condylura  cristata.   No.  1012,  Merriam  Coll.   Female,  adult. 

Figs.  7-9.  NeUrotriekus  gibbsii.    No.  65707,  Dept.  of  Agric.    Male.   Siskiyou,  Oreg. 

'This  figure-was  made  under  the  supervision  of  Mr.  Rhoads,  by  Mr.  Von  Iterson, 
in  Philadelphia.  All  the  others  are  by  Dr.  J.  C.  McConnell,  and  were  corrected  by 
myself.   The  text  figures  were  drawn  by  Mr.  A.  H.  Baldwin. 
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DESCRIPTIONS  OF  NEW  (5TSIPIDOUS  GALLS  AND  GALL- 
WASPS  IN  THE  UNITED  STATES  NATIONAL  MUSEUM. 


By  William  H.  Asimuad, 

Jlonorary  Citslodimi  of  llj/menoptera. 


The  present  paper  represents  parr  of  a  report  prepared  several  years 
ago  entitled  "Report  upon  the  Cynipidous  Galls  and  Gull- Wasps  in  the 
United  States  National  Museum.'' 

The  manuscript  of  same  was  handed  to  the  late  Or.  C.  V.  Riley  for 
publication  in  the  Proceedings  of  the  National  Museum,  but  for  various 
reasons  it  was  never  submitted  by  him  for  publication,  and  has  only 
been  returned  to  me  since  his  death. 

During'  the  time  the  manuscript  was  in  his  hands  two  other  Amer- 
ican students  of  the  Cynipida1,  Mr.  Homer  F.  Bassett,  of  Waterbury, 
Connecticut,  and  Prof.  0.  P.  Gillette,  of  Fort  Collins,  Colorado,  have 
published  descriptive  papers  upon  the  family,  and  I  now  find  many  of 
the  species,  first  described  iu  my  manuscript,  are  preoccupied  by  these 
authors. 

The  following  forty-three  gall-making  species  are,  however,  so  far  as 
I  know,  still  umleseribed,  and  may  be  recognized  from  the  following 
descriptions : 

Genus  TRIGONASPIS,  Hartig. 
1.  TRIGONASPIS  RADICIS,  new  species. 

Gall. — An  irregularly  rounded,  rugose,  fleshy  gall,  occurring  in  clus- 
ters on  the  roots  of  an  unknown  oak  in  Utah. 

The  color  of  the  dried  specimen  is  now  brown,  although  a  label  says: 
"Large,  soft,  white  galls,  purple  on  top."  They  measure  1  cm.  in 
length,  by  0  mm.  in  diameter. 

Gallfly. — Female.  Length,  4.-!  mm.  Head  yellow;  ocelli  and  eyes 
black;  thorax  reddish  piceous,  varied  with  dark  brown  on  mesonotum; 
nietathorax,  antenna",  middle  and  posterior  tibiie  and  abdomen  dark 
brown,  the  latter  almost  black;  legs  reddish  yellow. 

Stature  similar  to  T.  megaptera.  Head  minutely  confidently  punc- 
tate; antenna'  long,  filiform,  pubescent,  the  third  .joint  not  quite  twice 
as  long  as  the  fourth,  the  two  basal  joints  pale.    Thorax  polished  with 
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two  broad  parapsidal  grooves,  the  margins  of  which  are  rounded. 
Scutellnin  (coarsely  rugose,  elevated  posteriorly  and  projecting  over  the 
nietathorax.  Mesopectus  blaek.  Mesopleura  polished,  the  triangular 
part  beneath  the  wing  punctate  and  hairy.  Metanotum  and  meta- 
pleura  rugoso-puuetate.  Abdomen  smooth,  shining,  more  or  less  black 
dorsally,  at  base  and  beneath  reddish  brown;  petiole  short.  Wings 
large,  hyaline,  the  pubescence  short  and  indistinct,  veins  brownish,  the 
areolet  and  cubital  cell  closed. 

Jftilc. — Length,  3.2  mm.  It  differs  from  female  only  as  follows: 
Head,  thorax,  and  abdomen  entirely  black,  the  latter  being  small  trian- 
gular; the,  antenna'  longer,  13  Join  ted,  the  third  joint  long,  slightly 
bent  and  excised  at  the  middle,  thickened  at  tips,  while  all  the  legs 
are  reddish  yellow. 

Typc.—^So.  501,  U.S.N. M. 

Described  from  5  specimens — 4  female,  1.  male — labeled  I T tali,  June 
20,  1NS5.  In  my  own  collection  are  many  specimens  of  this  species 
collected  by  Mr.  K.  A.  Schwarz  at  American  Fork  Canyon,  Alta,  Milk 
Creek.  Salt  Lake,  and  Wasatch,  I  tali,  during  the  month  of  June,  1893. 

Genus  DRYOPHANTA,  Forster. 
L>.  DRYOPHANTA  VESICULOIDES,  new  species. 

(lull. — In  size,  color,  and  general  appearance  exactly  similar  to  the 
gall  produced  by  l>.  rcsicula,  liassctt ;  I  can  detect  no  difference,  but, 
whereas  that  species  is  developed  from  the  buds  of  (/.  alba,  this  one  is 
developed  from  the  buds  of  Q.  obtusiloba.  This,  in  itself,  would  not  be 
a  sufficient  reason  for  considering  it  a  distinct  species,  but  the  gallfly 
which  issues  therefrom  is  very  distinct  and  much  smaller. 

Gallfly. — Female.  Length,  1.4  mm.  Black,  polished,  the  antennae 
yellowish,  obfuscated  toward  tips;  legs  yellowish,  the  coxa'  at  base, 
all  femora  in  the  middle,  and  posterior  tibia'  obfuscated  or  brownish. 
Antenna'  11  jointed,  long,  nearly  the  length  of  the  body,  the  third 
joint  one-third  longer  than  fourth,  the  eight  terminal  joints  short  but- 
widened.  Thorax  short,  broad,  the  parapsidal  grooves  distinct,  slightly 
converging  posteriorly;  pleura  smooth;  scutellum  minutely  rugose, 
rounded,  convex,  the  fovea'  small  but  distinct.  Abdomen  broader 
vertically  than  long,  compressed,  the  ventral  valve  slightly  exserted, 
testaceous.  Wings  hyaline,  pubescent,  the  veins  pale  yellowish ;  the 
cubital  cell  is  almost  closed,  but  the  cubitus  is  very  pale  and  indistinct. 

Male. — Length,  1 .8  mm.  In  colorational  detail  like  the  female,  but 
the  antenna;  are  !.">  jointed,  yellowish,  the  third  joint  as  long  as  the 
two  basal  joints  united,  straight,  but  slightly  thickened  apically;  the 
scutellum  differs  in  being  smooth  and  polished;  while  the  abdominal 
petiole  is  short,  and  the  legs  are  a  little  darker  or  more  obfuscated  than 
in  the  female. 

Type.— No.  3057,  U.S.N.M. 

Four  specimens — 1  male,  3  females,  reared  May  10,  1883 — received 
from  -I.  G.  Barlow,  Cadet,  Missouri. 
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■I.  DRYOPHANTA  EMORYI,  new  species. 

(ltdl. — A  small,  brown,  thin-shelled,  seiniglobular  gall,  attached  by 
a  small  point  to  the  upper  or  under  surface  of  a  leaf  of  (Jiwrcttx  emoryi. 
Ipiternally  there  is  a  small,  central  kernel,  held  in  place  by  delicate 
filamentary  fibers.    Diameter,  2  to  3  mm. 

Gallfly. — Female,  length,  -  mm.  Form  rather  slender,  polished 
black;  antennae  and  legs  dark  brown,  almost  black,  the  articulations 
and  tarsi  dark  honey-yellow  or  slightly  reddish.  The  head  and  thorax 
are  covered  wilh  long  sparse  pile;  lower  part  of  face  with  some  coarse 
punctures,  and  a  poorly  defined  median  ridge.  The  antenine  extend  to 
base  of  the  abdomen,  pubescent,  14-joiuted,  the  third  joint  more  tr.an 
one-third  longer  than  the  fourth;  flagellar  joints  three,  four,  live,  and 
six,  are  rounded  at  apex;  the  others  are  short,  slightly  widened  and 
truncate  at  apex,  but  narrowed  and  rounded  at  base,  the  terminal  joint 
one  third  longer  than  the  preceding,  fusiform. 

The  thorax  has  two  broad,  distinct,  parapsidal  grooves;  seutellum 
minutely  rugose,  elevated  and  rounded  posteriorly,  but  with  a  small, 
smooth,  shining  spot  on  the  disk;  at  base  it  is  transversely  depressed 
and  apparently  without  the  usual  fovea';  if  they  exist  they  are  small. 
'I'lie  mesopleura  are  smooth,  shining,  but  when  carefully  examined  a 
few  strise  can  be  detected  anteriorly  and  basally.  The  abdomen  is 
large,  polished,  longer  than  the  head  and  thorax  together,  compressed, 
and,  when  viewed  from  the  side,  obovate  in  outline;  the  ventral  valve 
projects  considerably,  and  is  armed  and  hairy.  Legs  rather  densely 
pubescent.  Wings  long,  hyaline,  pubescent,  the  veins  strongly  devel- 
oped, dark  brown,  slightly  pieeous. 

Typv.—^o.  3058,  F.S.N.M. 
'  Three  specimens,  reared  December  13,  1860,  from  the  above- described 
gall;  collected  by  Mr.  H.  II.  llusby,  at  Silver  City, .Mew  Mexico. 

4.  DRYOPHANTA  PULCHRIPENNIS,  new  species. 

I  Gall. — The  specimens  of  the  gall  from  which  this  species  was  reared 
can  not  now  be  found  in  the  collection,  but  the  following  description  of 
it,  taken  from  the  department  records,  may  assist  in  its  identification: 

liereived  from  Mr.  H.  31.  Knsby,  from  Arizona,  a,  h;;if  of  iin  undetermined  oak 
jvith  six  galls  on  its  under  surface;  four  of  these  are  in  a  row  in  the  middle  between 
the  midrib  and  the  margin ;  they  are  light  brown,  almost  hemispherical,  .sub-opaque, 

Ieticulate,  and  with  scattered,  very  minute,  reddish  tubercles,  which  have  some 
hort  white  hairs  basally. 

Gallfly. — Female.  Length,  1.8  to  2  mm.  Brownish  yellow,  the  second 
abdominal  segment  apically  dark  brown.  In  one  of  the  two  specimens 
in  the  collection,  the  niesonotum,  seutellum,  and  metathorax  are  brown- 
ish; eyes,  ocelli,  and  ungues  dark  brown.  Head,  thorax,  and  pleura 
^mooth,  shining;  the  head  much  wider  than  the  thorax  and  thick 
antero- posteriorly.  Antennas  about  as  in  7).  emoryi.  the  fourteenth 
joint,  however,  not  being  distinctly  separated  from  the  thirteenth, 
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connate,  Mesonotum  slioi  t,  neail.v  as  broad  as  long,  with  two  parapsidal 
grooves,  but  not  as  distinct  as  usual  in  the  genus. 

Abdomen  as  long  as  tbe  bead  and  thorax  together,  compressed,  when 
viewed  from  the  side,  truncate  behind;  the  ventral  valve  projects  very 
considerably  and  is  armed  with  an  unusually  long,  hairy  spine,  half 
the  length  of  hind  lemur.  AVings  hyaline,  the  front  wings  being  beau- 
tifully clouded  or  spotted  with  brown  blotches  as  follows:  A  blotch  in 
the  cubital  cell  near  the  basal  vein,  one  at  the  break  in  tbe  anal  vein, 
one  in  the  cell  formed  by  this  vein  and  the  brauch  of  the  cubitus  which 
extends  to  the  apical  margin,  and  in  the  space  known  as  the  second 
submarginal  cell  are  two  blotches,  one  near  the  apes,  the  other  at  the 
base,  the  last  inclosing  the  whole  tip  of  the  radius.  Veins  brown,  the 
radius  slightly  thickened  at  tip;  the  vein  at  base  of  radial  cell  slightly 
clouded. 

7)/;>c<,.— No.  3059,  XT.S.N.M. 

Two  female  specimens,  reared  during  April,  1SS1. 

r>.  DRYOPHANTA  RADICOLA,  new  species. 

Gall. — This  gall  also  could  not  be  found  in  the  collection.  The  Note 
Book  says: 

Krceivetl  from  J.  (i.  Barlow,  Cadet,  Missouri,  one  much  shriveled  gall,  fouutl  ou 
the  roots  of  mtiiIi  oak. 

Gallfly. — Female.  Length,  3  mm.  Brick-red,  antenme  pale,  brown- 
ish toward  tips;  eyes  brown-black. 

Head  minutely,  continently  punctate;  collar  rugose;  disk  of  meso- 
pleura  smooth,  polished ;  mesonotuni  smooth,  polished,  the  two  painp- 
sidal  grooves  broad  and  well  denned;  scutellum  cushion-shaped, 
coarsely,  retieulately  rugose,  with  two  transverse,  nearly  confluent, 
fovea'  at  base.  Wings  hyaline,  veins  blackish,  the  areolet  and  cubital 
cell  disrinct. 

7>/»'.— >'o.  3060,  U.S.X.M. 

Described  from  one  female  specimen,  reared  May  l-'l,  188C. 

Genus  ANDRICUS,  Hartig. 

<;.  ANDRICUS  MORRISONI,  new  species. 

Gall. — An  irregular,  globular  gall,  found  at  the  base  of  a  leaf,  pro- 
jecting about  equally  above  and  below;  polythalamous.  It  is  of  a 
fleshy  consistency  and  contains  numerous  larval  cells;  diameter  from 
4  to  7  mm. 

Gallfly. — Female.  Length, 2mm.  Head,  thorax,  and  legs  brown;  the 
space surrounding  eyes,  antenna?,  and  anterior  tibia',  yellowish,  the  abdo- 
men black.  Antenna;  13-jointed,  the  terminal  joint  very  long.  Head, 
thorax,  pleura,  and  scutellum  minutely,  rugosely  punctate;  parapsidal 
grooves  snbobsolete,  the  short  anterior  median  grooves  deeply  impressed 
at  tips  and  the  line  on  the  shoulders  distinct.    Wings  hyaline,  veins 
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yellowish,  the  areolet  distinct,  while  the  cubital  coll  is  closed  tor  two- 
thirds  of  its  length.  The  black  abdomen  is  delicately,  reticulately 
sculptured. 

Male. — Length,  1.6  mm.  Entirely  black,  the  antenna'  and  legs  pale 
yellow.  Antenna!  long,  LI- join  ted,  the  third  joint  slightly  curved; 
tjiorax  finely,  reticulately  punctate,  without  grooves,  the  abdomen 
small  and  pedunculated. 

If  the  female  had  remained  unknown,  this  species  would  have  been 
placed  in  the  genus  .Xeimrfcnix,  the  male  agreeing  more  closely  in  its 
structural  characters  with  that  genus  than  with  'Andriins. 

7;//»-.-Xo.  :i()Cl,  U.S.N.M. 

Described  from  1  female  and  7  male  specimens,  reared  June  2S.  1S83, 
from  a  gall  occurring  on  an  unknown  oak  in  Ari/.ona,  received  from  II. 
K.  Morrison. 

7.  ANDRICUS  MURTFELDT*,  new  species. 

Gall. — An  irregular,  hard,  pithy,  brown,  globular  gall;  externally 
finely  granulated  and  with  a  few  short  blunt  spines;  interiorly  of  a 
hard, pithy, brown  substance;  polythalanious.  Diameter, 8 mm. ;  length, 
lb  mm. 

(lalt/ly. — Male.  Length,  2.0  mm.  Head,  thorax,  and  abdomen  black, 
subopaijue,  the  abdomen  along  the  venter  and  at  apex  brownish;  an- 
leinue  and  legs,  including  coxa1,  yellowish  brown,  the  posterior  pair 
slightly  obfuscated;  ocelli  red;  eyes  brown;  teguhe  and  veins  of  wings 
brown,  the  basal  vein  and  apical  portion  of  the  subniarginal  from  it, 
and  the  angulafed  vein  at  base  of  marginal  cell,  blackish. 

Head  and  thorax  finely,  continently  punctate,  scutelluin  rugose, 
pleura  punctate  and  slightly  striate.  Antenna-  15-jointed,  rather  long, 
the  third  joint  longest,  the  following  joints  slightly  oval,  and  delicately 
fluted;  the  antennae  are  more  yellowish  than  the  legs.  Panipsidal 
grooves  slender  but  sharply  defined ;  two  short  median  grooves  ante- 
rjiorly  and  a  slight  judication  of  a  median  groove  posteriorly,  the  groove 
on  the  shoulders  distinct.  Wings  hyaline,  pubescent,  the  veins  very 
distinct,  the  cubital  cell  and  areolet  closed. 

Typc.—Su.  .3002,  T'.S.X.M. 

Described  from  3  male  specimens  with  the  gall,  labelerl  simply  from 
Miss  Murtfeldt,  and  probably  taken  at  Kirkwood,  Missouri. 

8.  ANDRICUS  DASYDACTYLI,  new  species. 

Gall. — This  gall,  in  structure,  is  very  peculiar,  and  consists  of  an 
oblong  or  elongated,  woody  tube,  in  shape  not  unlike  a  date  seed;  it  is 
2  centimeters  long  by  from  a  half  to  three-quarters  of  a  centimeter  in 
diameter,  one  end  being  attached  sessilely  to  the  branch  and  covered 
with  long,  brownish-yellow  wool.  Internally  there  is  a  cylindrical  hol- 
low, which,  however,  does  not  extend  its  entire  length,  being  inter- 
rupted or  stopped  up  by  the  small  larval  cell  which  is  situated  near 
its  center. 
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Sometimes  three  or  more  of  these  galls  occur  close  together  on  the. 
branch,  and  with  their  woolly  covering-  present  a  curious  appearance. 
One  specimen  in  the  collection  is  almost  globular,  but  all  the  others 
are  as  described  above. 

Gallfly. — Female.  Length,  ,'1.8  mm.  Clear  reddish  brown;  vertex 
of  head  and  the  extreme  tip  of  abdomen  dusky;  antenme  and  legs 
brownish  yellow. 

Head  and  thorax  minutely,  finely  punctate,  the  pleura  with  tine 
stria1.  Antenme  14-jointed,  rather  long,  the  third  joint  one-third  longer 
than  fourth,  the  following  to  eighth  gradually  shortening,  beyond 
this  about  equal,  the  terminal  joint  being  slightly  lengthened.  The 
parapsidal  grooves  are  only  distinct  on  the  posterior  half  of  the  meso- 
notum,  entirely  wanting  anteriorly;  anteriorly  extending  to  about  the 
middle  of  the  mesonotum  are  two  median,  glabrous  lines;  posteriorly 
there  is  a  long  median  grooved  line,  while  the  line  on  the  shoulders  is 
distinct;  the  scutellum  is  more  coarsely  rugose  at  the  apex,  the  basal 
fovea)  large,  ovate,  oblique,  approximate,  glabrous  at  bottom.  The 
abdomen  is  slightly  longer  than  the  head  and  thorax  together  and  of 
the  usual  shape.  Wings  glassy  hyaline,  only  slightly  pubescent,  the 
veins  pale  yellowish,  except  the  basal  ncrvure  and  the  vein  at  base 
of  marginal  cell,  which  ate  brown;  this  last  vein  is  arcuate  but  not 
angulate.    The  areolet  is  large  and  the  cubital  cell  is  not  quite  closed. 

Tmtc— Xo.  306,'i,  U.S.N. M. 

Described  from  many  female  specimens,  which  issued  at  various  dates 
betwe  n  .January  18,  188">,  and  February  11,  lS8ii.  The  gall  occurs  in 
California  on  Qneri  ttt  (7/ rf/.Nv>/r;W.*,  and  was  sent  to  the  Department  of 
Agriculture  by  Mr.  Albert  Koebele. 

9.  ANDRICUS  PACIFICUS,  new  species. 

<SuU. — An  irregular,  globular  gall,  almost  round,  or  then  with  the 
apex  acuminate  and  the  base,  or  where  the  gall  is  attached  to  the  twig, 
narrowed  and  elongated.  It  is  of  a  light  brownish-yellow  color,  smooth, 
and,  in  two  or  three  specimens,  slightly  polished;  internally  it  is  of  a 
hard,  pithy  structure  with  a  distinct,  large  larval  cell;  diameter  vari- 
able, from  li  lo  16  mm.  The  great  variation  in  size  may  be  occasioned 
by  the  smaller  ones  being  deformed  or  parasitized  specimens. 

Gallfly. — Female.  In  stature,  color,  and  markings  this  species  can 
not  be  separated  from  .1.  ihtsjiiliiclijli,  yet  the  gall  produced  by  it  is 
entirely  different,  and  it  must  necessarily  be  distinct,  but  after  the 
closest  study  I  am  unable  to  seize  a  single  character  that  will  separate 
the  flies,  and  the  gall  must  be  relied  upon  to  separate  the  two  species. 

7'}(i«.-Xo.  3064,  U.S.X.JI. 

Two  female  specimens  of  the  Hies,  received  from  Mr.  Albert  Koebele, 
Placer  County,  California,  who  found  them  growing  in  ifiimns  iliry- 
suleph. 
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10.  ANDRICUS  WISLICENI,  new  species. 

Gull. — A  small,  globular  gull,  with  a  slight  projection  at  base  where 
it  is  attached  to  the  twig;  it  varies  iu  color  from  a  yellow  brown  to 
dark  brown,  and  some  are  mottled  with  purple  and  brown.  It  is  hard, 
and  contains  in  the  center  a  small  larval  cell;  diameter,  3  to  4  mm. 

Gallfly. — Female.  Length,  3  to  3.4  mm.  Pale  brownish  yellow, 
almost  devoid  of  pubescence,  the  abdomen  polished  and  discolored 
with  brown,  eyes  dark  brown,  the  mandibles  black. 

Head  and  thorax  finely  punctate,  shining;  in  front  of  the  anterior 
ocellus  is  a  deep  transverse  fovea,  and  there  are  some  coarse  scat- 
tered punctures  on  the  mesonotum.  Antenna'  14jointed,  the  third 
joint  about  one-fourth  longer  than  the  fourth,  the  joints,  from  seventh 
to  apex,  short,  about  twice  as  long  as  wide,  dusky,  and  delicately 
fluted.  I'arapsidal  grooves  distinct,  the  groove  on  the  shoulders  very 
long,  distinct,  and  a  little  bent  anteriorly.  Scutellum  cushion-shaped, 
rugose,  the  fovea!  at  base  large  and  distinct,  separated  only  by  a 
slight  carina;  pleura  smooth,  but  under  a  high  power,  showing  faint 
delicate  stria'.  Wings  hyaline,  the  pubescence  short,  veins,  except  the 
submarginal  vein  from  the  portion  extending  from  the  basal  vein  to 
apex,  and  the  angulated  cross  vein  at  base  of  marginal  cell,  which  are 
brownish  or  piceous,  yellowish. 
Ti/pc.—^So.  :m:>,  U.S.N". JI. 

Xine  female  specimens,  reared  October  14,  ISSG,  from  the  galls  sent  to 
the  Xational  Museum  by  Mr.  Albert  KoeUele.  collected  iu  Sacramento 
County,  California,  on  (Juerfux  icixliceiu. 

11.  ANDRICUS  CHRYSOLEPIDIS,  new  species. 

(lull. — A  very  hard,  ovate,  or  globular  gall,  with  a  nipple  at  apex 
and  a  centrally  embedded  larval  cell;  externally  it  is  covered  with  a 
dense,  fine,  short  pubescence  like  the  pubescence  on  a  peach,  although 
sometimes  this  is  rubbed  off.    Diameter,  5  to  <S  mm. 

Gallfly. — Female.  Length,  3  to  5  mm.  lieddish  brown,  antenna' 
and  legs  brownish  yellow,  eyes  and  abdomen  dark,  reddish  brown. 

Head  and  thorax  closely  punctate,  sparsely  pubescent.  Antenme 
14-jointed,  very  slightly  thickened  at  tips.  The  thorax,  besides  the 
two  parapsidal  grooves  which  are  obsolete  anteriorly,  has  a  median 
groove  extending  anteriorly  for  more  than  half  tin;  length  of  the  meso- 
notum, two  short  median  grooves  anteriorly  on  each  side  of  this,  and 
the  usual  groove  on  the  shoulders.  Scutellum  cushion-shaped,  rugose, 
the  fovea'  distinct:  pleura  finely,  minutely  rugose,  slightly  striated  at 
base.  Abdomen  polished,  the  short  apical  segments  under  a  high  power 
show  a  fine,  delicate,  punctuation,  while  the  ventral  valve  projects  but 
slightly.  Wings  glassy  hyaline,  veins  yellowish,  areolct  small;  neither 
the  apex  of  the  submarginal  nor  the  radial  vein  reach  the  margin. 

Types.— So.  3060,  U.S.N.M. 
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One  female,  reared  from  a  gall  found  on  (fuerrita  chry.solepis,  at 
•Colfax,  I'lncer  County,  California,  October  8,  188r>,  by  Mr.  Albert  Koe- 
bele;  and  two  specimens  reared  January  IS  and  29,  188G,  from  same 
galls.    Other  of  the  galls  are  Xo.  381(i,  K.S.X.M. 

11\  ANDRICUS  APICALIS,  new  species. 

Galls. — Trregular.  brownish  black  globular  galls  of  a  dense  pithy 
substance,  growing  on  the  roots  of  (Jucrciix  wislimii,  sometimes  three 
or  four  together,  pressing  each  other  into  irregular  shapes.  Diameter 
usually  about  half  an  inch. 

Gallfly. — Female.  Length,  ~>..S  to  7  mm.  Bright  brick  red,  the  man- 
dibles black  at  tips.  Head  and  thorax  linely  punctate  witli  some  larger, 
coarser  punctures  scattered  over  the  surface,  and  almost  free  from 
pubescence.  Cheeks  full,  bulging.  Antenna1  14-joiuted,  filiform,  the 
third  joint  slightly  longer  than  fourth  and  narrowed  toward  base,  the 
apical  joint  twice  as  long  as  the  preceding,  fusiform. 

Parapsidal  grooves  distinct,  a  more  or  less  distinct  medial  groove  and 
distinct  grooved  lines  on  the  shoulders.  .Scutellum  rugose,  with  two 
large  fovea;  at  base,  separated  by  a  carina ;  pleura  anteriorly  slightly 
rugose,  posteriorly  nearly  smooth,  with  some  very  delicate  stria'.  Ab- 
domen smooth,  with  a  few  hairs  on  the  side  of  second  segment;  the 
terminal  segments  show  a  fine,  delicate  punctuation;  the  spine  of  the 
ventral  valve  is  long.  Wings  hyaline,  except  the  entire  apical  third, 
which  is  smoky  or  dark  brown,  the  veins  stout,  black,  the  angular  pro- 
jection in  marginal  cell  at  base  being  very  distinct. 

Type.—Xu.  30(i7,  I'.S.X.M. 

Three  specimens,  reared  by  Mr.  Albert  Koebelc,  from  galls  collected 
in  Sacramento  County,  California,  but  the  year  of  collecting  and  the 
dateof  rearing  are  not  given.  A  single  specimen  (  Xo.  371-1)  was  reared 
February  17.  t.SStl.  The  bright  red  color  and  smoky  apices  of  wings 
will  readily  distinguish  the  species. 

13.  ANDRICUS  CONGREGATUS,  new  species. 

Gall. — An  irregular,  rugose,  yellowish  brown  woody  swelling,  con- 
taining numerous  cells  growing  apparently  from  the  extreme  tips  of 
very  slender  twigs  of  tjitrreus  cltrysolrpis,  the  gall  appearing  to  have 
along  peduncle,  or  it  maybe  at  the  apex  of  the  petiole  of  a  leaf,  the 
leaf  in  consequence  being  aborted.  The  gall  is  more  or  less  contracted 
in  the  middle  and  varies  in  length  from  2  to  4  cm.,  and  in  diameter  from 
1  to  2  cm. 

Gallfly. — Female.  Length,  2  mm.  Pale  brown  or  brownish  yellow,  the 
eight  terminal  antennal  joints,  the  middle  and  posterior  tibiae,  metatho- 
rax,  abdomen  dorsally,  and  wing  veins  brown. 

Head  and  thorax  closely,  uniformly  punctate.  Antenna'  14  or  15 
jointed,  depending  npon  whether  the  terminal  joint,  which  presents  a 
rather  distinct  suture,  is  counted  as  one  or  two  joints.    The  terminal 
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joints  all 'appear  delicately  fluted.    Mesonotuin  lias  three  distiuct 
grooves,  extending  its  whole  length,  and  the  groove  on  the  shoulder 
is  long.    Scutellum  minutely  rugose,  the  fovea;  oblique,  distinct,  but 
rather  widely  separated.    Wings  hyaline,  with  short  pubescence. 
Type.—'Sn.  30CS,  U.S.N.M. 

Seven  female  specimens,  received  from  Prof.  E.  W.  Ililgard,  Oakland, 
California,  and  reared  November  10,  1S711.  The  gall  also  occurs  on 
(JiwrrttK  atfrifolitt,  and  Professor  liiley  says:  "A  woody  deformation  of 
staminate  aments  and  quite  abundant  ou  some  trees." 

H.  ANDRICUS  EXCAVATUS,  new  species. 

(lull. — Tn  flir  branches  of  the  red  oak,  (Jurrctix  ntbritm,  toward  the 
end  of  summer,  appear  long  longitudinal  slits  or  lissures,  filled  with 
irregularly  shaped  cells  or  kernels,  which  are  usually  smooth  and  pol- 
ished, and  generally  of  an  oval,  flattened  form.  These  are.  the  larval 
cells  of  a  Oynipid,  which  fall  to  the  ground  in  the  fall,  where  the  larva} 
within  undergo  their  final  transformation. 

After  the  larval  cells  have  fallen  to  the  ground  from  their  matrices, 
the  twigs  present  broad  grooves,  fissures,  and  excavations,  the  relative 
length,  depth,  and  appearance  depending  entirely  upon  the  number  of 
cells  they  had  contained.  One  twig  in  the  collection  of  the  National 
M  useum  from  which  these  larval  cells  had  fallen  exhibits  a  broad  exca- 
vation over  12  inches  long. 

The  flattened  larval  cell  varies  considerably  in  shape  and  size,  but 
usually  it  is  from  5  to  6  mm.  long  by  3  to  5  mm.  in  diameter. 

(lalljhi. — Female.  Length,  3  to  3.1  mm.  Pcddish  brown,  the  an- 
tenna1, eyes,  posterior  tibia1,  metatliorax,  and  dorsum  of  abdomen  dark- 
brown.  Head  and  thorax  finely  punctate.  Antenna1 14-jointed,  pubes- 
cent; mesonotum  with  three  distinct  grooves  and  anteriorly  between 
the  median  and  lateral  grooves  are  two  short  grooves,  the  groove  on  the 
shoulders  distinct.  Scutellum  rugose,  rounded  posteriorly,  the  fovea1 
confluent,  polished.    Wings  hyaline,  veins  brownish  yellow. 

Tn)>e.—~St>.  30<i!l,  U.S.XAl. 

Three  female  specimens,  in  poor  condition,  reared  June  (i,  1SS3.  The 
gall  was  collected  somewhere  in  the  New  England  States.  1  have, how- 
ever, collected  the  same  gall  in  North  Carolina. 

t     ANDRICUS  RILF.YI,  new  species. 

(lull. — A  small  brown  globular  gall,  attached  by  a  slender  point  to 
the  midrib  of  a  leaf.  Diameter  a  little  over  .">  mm.  The  shell  is  very 
thin  and  brittle  and  the  larval  cell  occupies  the  whole  of  the  interior. 

(lnUJlji. — Female.  Length,  3.2  mm.  Head,  antenna1,  and  thorax 
brick  red,  legs  and  abdomen  pale  brown,  eyes  dark  brown,  teguhe  yel 
lowisli.  Antenme  14-jointed,  (inely  pubescent,  more  especially  toward 
tips.  Head  and  thorax  minutely  punctate.  Parapsidal  grooves  dis- 
tinct, an  indication  of  a  median  groove  and  two  short  median  grooves 
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anteriorly  which  extend  to  the  middle  of  the  mesonotum,  the  groove  on 
the  shoulders  long,  distinct.  Scutelluni  rugose,  fovea'  large,  confluent; 
mesopleura  punctate,  except  a  small,  smooth,  glabrous  spot  just  beneath 
the  insertion  of  wings.  Abdomen  shining,  with  a  lew  hairs  on  side  of 
the  second  segment  near  the  base.  AVings  hyaline,  pubescent,  veins 
brown,  areolet  and  cubital  cell  closed;  the  radius  exlends  to  the  mar- 
gin, but  not  the  apex  of  the  submarginal  vein.  At  base  of  the  marginal 
cell  is  a  small,  slightly  dusky  cloud. 
Type.—Xo.  .1070,  U.S.N.M. 

One  female  specimen,  reared  at  St.  Louis,  Missouri,  by  Dr.  ( '.  Y.  liilcy, 
July  2,  1877.    The  gall  occurs  on  (Jitcri'itx  rnhnthi. 

16.  ANDRICUS  PERPLEXUS,  new  species. 

Gall. — A  small  globular  gall,  somewhat  pointed  at  apex  and  covered 
externally  with  an  exceeding  tine,  short,  grayish  pubescence  or  bloom. 
Internally  the  larval  cell  occupies  most  of  the  gall.    Diameter,  ."">  mm. 

Gallfly. — Female.  Length,  2.8  mm.  Head,  antenna',  legs — except 
the  middle  and  posterior  tibia-,  which  are  dark  brown — and  collar  pah- 
brown,  eyes  and  thorax  dark  brown,  pleura  and  abdomen  black,  shining. 
Antenna-  15-joiuted,  pubescent,  the  terminal  joints  slightly  incrassa  led. 
Head  and  thorax  minutely  confiuently  punctate;  parapsidal  grooves 
distinct,  two  short  median  grooves  anteriorly  and  the  usual  groove  on 
the  shoulders.  Scutelluni  rugose,  rounded,  the  fovea'  at  base  large, 
deep,  and  approximate.  The  abdomen  is  of  the  usual  shape  with  oidy 
a  few  sparse  hairs  on  the  side  of  the  second  segment.  Wings  hyaline, 
pubescent,  veins  brownish,  the  submarginal  and  median  veins  basally 
yellowish.  The  areolet  is  exceedingly  small,  contracted,  almost  obso- 
lete, cubital  cell  closed,  the  vein  at  base  of  marginal  cell  a  little 
angulated. 

Typc.—X<>.  3071,  U.S.N.M. 

One  specimen,  reared  November  21,  1877.  The  gall  was  found  on 
the  ground  in  O'Fallen  Park,  Missouri,  in  October,  and  the  species  of 
oak  upon  which  it  grows  is  unknown. 

17.  ANDRICUS  IMBRECARI.flL,  new  species. 

(lull. — A  brownish,  hard,  globular  gall,  from  7  to  10  mm.  in  diameter, 
issuing,  usually  several  together,  from  a  fissure  in  a  twig  of  (/ita-rim 
imbrecm'ia  and  Q.  ilirifolia.  The  larval  cell  is  nearly  always  closely 
cemented  to  the  thick,  hard,  outer  rind,  but  in  a  single  instance  there 
are  a  few  fibers  separating  it. 

Gallfly. — Female.  Length,  4.0  mm.  Variable  in  color  from  a  pale 
brown  to  a  reddish  brown;  eyes  dark  brown;  the  antemne  dusky  or 
black  toward  tips.  Head  and  thorax  shining,  but  with  a  delicate 
punctuation.  Antennie  l+-jointed,  sparsely  pubescent,  the  terminal 
joints  delicately  fluted,  l'arapsidal  grooves  of  mesonotum  distinct, 
broadened  posteriorly.    The  longitudinal  median  groove  posteriorly  is 
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venting,  but  anteriorly  are  two  short  median  grooves,  and  there  is  the 
usual  groove  on  the  shoulders.  Scutellum  coarsely  rngose,  with  two 
broad,  approximate  fovea?  at  base,  separated  by  a  slight  carina.  Pleura 
punctate.  Abdomen  polished,  but  wholly  covered  with  an  exceedingly 
flue,  delicate  punctuation.  Wings  glassy,  hyaline ;  veins  thick,  piceous. 
Type.— So.  .'«)71i,  1T.S.X.M. 

Three  female  s])ecinieus,  collected  at  St.  Louis,  Missouri,  by  Dr.  Piley ; 
one  reared  September  (!,  1870;  two  reared  October  12,  1881. 

Genus  CYNIPS,  Linnaeus. 
IS.  CYNIPS  FLAVICOLLIS,  new  species. 

Female. — Length,  4.4  mm.  Head  and  collar  brownish  yellow,  meso- 
notum,  scutellum,  and  mesopleura  black,  abdomen  reddish  browu,  the 
apices  of  segments  dusky,  antenna'  and  legs  dark  brown.  The  head 
and  thorax  are  finely  punctate  and  the  whole  insect  is  covered  with 
long  grayish  pubescence,  the  dorsum  of  the  abdomen  alone  being 
bare.  Head  dusky  on  vertex;  mandibles  bluntly  bidentafe.  Antenna! 
14-jointed,  a  little  thickened  at  tips,  the  third  joint  longer  than  scape 
and  pedicel  together;  joints  10, 11,  Hi,  and  13  only  slightly  longer  than 
thick. 

The  grooves  on  the  thorax  can  be  distinctly  detected  through  the 
pubescence;  two  short  median  grooves  anteriorly  and  a  coarse  groove 
on  the  shoulders.  Scutellum  minutely  rugose,  with  two  approximate, 
not  deep,  fovea-  at  base.  The  abdomen  is  longer  than  the  head  and 
thorax  together,  much  compressed,  the  ovipositor  sheaths  projecting 
black,  the  spine  of  the  ventral  valve  not  quite  as  long  as  the  terminal 
tarsal  joint. 

Wings  hyaline,  pubescent,  veins  dark,  piceous  or  brown ;  the  angula- 
tion of  the  vein  at  base  of  marginal  cell  is  long  and  very  acute,  areolet 
large,  the  cubital  cell  open  at  base. 

Type.— So.  3073,tT.S.X.JI. 

I  )escribed  from  one  female  specimen  labeled  simply  "  S.  V.  Summers," 
and  probably  collected  in  Illinois.  The  brownish-yellow  head  and  col- 
lar will  readily  separate  this  species  from  all  others  in  the  genus. 

19.  CYNIPS  SULCATUS,  new  species. 

Female. — Length,  3  to  4  mm.  Head,  thorax,  and  legs,  including  coxa-, 
brownish  yellow,  abdomen  and  posterior  tibia'  dark  brown,  eyes  black, 
antennae  amber-colored  and  slightly  dusky  toward  apex.  Head  closely 
punctate,  thorax  sparsely  punctate,  with  slight  wavy  aciculations, 
pubescent.  Antenna'  15- jointed,  rather  long,  the  third  joint  very  long, 
one-third  longer  than  the  fourth,  the  following  joints  gradually  sub- 
equal,  the  last  being  slightly  longer  than  the  preceding.  The  parapsidal 
grooves  are  abbreviated  anteriorly;  two  short  median  grooves  ante- 
riorly and  tlie  grooves  on  the  shoulders  are  surrounded  by  dusky  bands. 
The  scutellum,  as  well  as  the  thorax,  the  abdomen,  and  the  legs,  are  well 
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covered  with  a  glittering-  whitish  pubesc  ence.  The  abdomen  is  hardly 
as  long  as  the  head  and  thorax  together,  and  is  closely  longitudinally 
grooved  or  striated;  the  ovipositor  sheaths  are not  visible  and  the  spine 
of  the  ventral  valve  is  very  short.  Wings  hyaline  or  very  slightly 
tinged  with  fuscous,  the  veins  brown,  distinct;  the  areolet  is  large,  tri- 
angular, the  cubital  cell  closed,  while  the  basal  vein  of  radial  cell  is  but 
slightly  angulated. 

Type.—X».  3074,  U.S.N.  M. 

A  dozen  or  more  specimens,  reared  March  28  to  April  4,  1882,  from 
a  gall  found  on  the  live  oak  at  Fort  Grant,  Arizona,  by  H.  K.  Morrison. 
Unfortunately  the  gall  could  not  be  found  in  the  collection,  and  the 
following  is  all  the  liecord  liook  has  concerning  it: 

March  Jf,  188%. — Received  from  H.  K.  Morrison  two  ^a]!s  on  peliole  of  live  oak; 
they  are  irregularly  roundish  and  are  about  the  size  and  color  of  a  large  dried  pea. 

The  longitudinally  striated  abdomen  will  at  once  distinguish  the 
species  from  all  others  in  our  fauna. 

20.  CYNIPS  CHRYSOLEPIDICOLA,  new  species. 

Hull. — An  irregular,  swollen  enlargement,  surrounding  a  twig  or 
branch  of  (fnercnx  vhryxoli  pix,  exactly  similar  to  the  gall  Andriciix 
medulla!,  Ashmead,  and  indistinguishable  from  it.  It  varies  in  length 
from  half  an  inch  to  one  inch  and  a  half  or  more. 

Gallfly. — Female.  Length,  2  to  3  mm.  Pale  brown,  eight  terminal 
joints  of  antenna-,  metathorax,  eyes  and  ocelli,  and  the  prosternum 
black  or  brown  black,  the  dorsum  of  abdomen  dusky. 

Head,  thorax,  and  scutelluni  finely,  closely  punctate  and  sparsely 
covered  with  a  yellowish  pubescence.  The  antenna-  are  long,  lo-jointed, 
pubescent,  fourth,  fifth,  sixth,  seventh,  and  eighth  joints  long,  subequal 
with  the  long  third  joint;  beyond  these  the  joints  are  short,  about 
twice  as  long  as  thick.  The  parapsidal  grooves  are  obsolete  anteriorly, 
and  between  them  is  a  median  groove  extending  nearly  the  whole 
length  of  the  mesonotum,  and  two  short,  median,  glabrous  lines  ante- 
riorly; the  groove  on  the  shoulders  is  short.  The  pubescence  on  the 
thorax  and  scutelluni  is  often  quite  dense,  and  the  cheeks  are  promi- 
nent and  bulging.  The  abdomen  is  greatly  compressed,  almost  free 
from  pubescence,  the  second  segment  not  occupying  half  its  length,  all 
the  following  segments  distinctly  visible,  the  oripositm-  rurring  around 
upon  the  middle  of  the  had'.  Wings  hyaline,  veins  pale  brown, the  areolet 
large,  the  cubital  cell  closed,  the  vein  at  base  of  radial  cell  angulated. 

Typo.—'So.  3(175,  U.S.N.M. 

Many  specimens,  received  from  Mr.  Albert  Koebele,  collected  at  Pine 
Canyon,  California,  and  bred  during  January  and  February,  18S3.  The 
position  assigned  this  species  is  uncertain,  and  it  might  easily  be 
placed  in  either  Holcaxpis  or  Callirhytis. 
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Genus  AMPHIBOLIPS,  Rheinhardt. 

21.  AMPHIBOLIPS  TINCTORI.E,  new  species. 

I  hill. —  A.  compressed  ovate,  brownish  gall,  the  opposite  sides  of  which 
are  keeled:  the  shell  is  moderately  thick,  and  internally  there  is  a 
central  kernel  held  in  place  by  fibrous  filaments.  Length,  2  cm., 
diameter  less  than  1  cm. 

Galljli). — Female.  Length,  4.0  to  5  mm.  ISlack.  the  antenna;  and 
abdomen  beneath  dark  brown,  apex  of  the  second  segment  and  apices 
of  the  short  segments  brown;  legs  reddish  yellow. 

Antenna'  13  jointed;  head  rugose;  thorax  striate- rugose,  in  one  speci- 
men dist  inctly  longitudinally  striated;  in  the  other  the  stria;  are  often 
oblique  and  irregular ;  parapsidal  grooves  obliterated  by  the  rugosities, 
or  only  slightly  indicated  anteriorly;  seutelluin  coarsely  rugose,  with 
two  large  deep  fovea'  at  base,  separated  by  a  carina.  .Mesopleura 
rugose,  usually  hairy,  one  specimen  with  a  rased  smooth  spot.  Wings 
hyaline,  veins  distinct,  dark  brown,  the  areolet  large,  the  cubital  cell 
closed,  the  vein  at  base  of  radial  cell  angulated  and  inclosed  in  a  brown 
blotch. 

Type.— ■ma,  r.S.X.M. 

Two  specimens,  reared  October  II!,  1S7I.  Locality  unknown.  The 
Xote  !>ook  says:  ' 

Found  in  November,  1870,  by  L.  Satler,  under  Qitercm  coccinea  var.  Irimloria,  a 
curious  gall  of  s;mio  structure  as  415,  but  witb  two  carinated  sides  and  with  thicker 
walls. 

This  species  approaches  nearest  to  A.  xptuu/ifica,  Osten-Sacken,  but 
the  peculiar  striated  rugose  thorax  readily  distinguishes  it  from  that 
species  and  all  others  in  the  genus,  except  the  dimorphic  form  A.acicu- 
lala,  Osten-Sacken. 

22.  AMPHIBOLIPS  TRIZONATA,  new  species. 

(hill. — A  large,  globular  gall,  from  an  inch  to  an  inch  and  a  quarter 
in  diameter,  externally  resembling  A  .rt>ccinen;  Osten-Sacken,  but  inter- 
nally of  a  white,  pithy,  cellular  structure. 

Gullfly. — Male  and  female.  Length,  5  to  fi  mm.  Entirely  black, 
antenna',  face,  tibia',  and  tarsi  dark  brown;  ocelli  red. 

Head  and  thorax  coarsely  rugose.  Antenna;,  in  female,  short,  13- 
ointed;  in  male,  longer,  ir>- jointed.  Eyes  prominent.  I'arapsidal 
grooves  entirely  wanting,  except  the  two  short  anterior  median  grooves 
and  the  groove  on  the  shoulders.  Scutellum  very  coarsely  rugose,  the 
fovea-  at  base  large,  distinct,  and  continent,  separated  only  by  a  slight 
carina.  Abdomen  globose,  polished,  the  apical  portion  of  the  second 
and  following  segments  finely  punctate. 

Wings  hyaline,  with  three  transverse,  smoky  bands,  the  one  at  the 
base  not  as  distinct  as  the  one  across  the  middle  and  the  one  at  the 
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apex  nl  tlic  wing;  veins  piceous,  the  areolet  wanting,  the  cubital  cell 
closed. 

7'i/iw.— No.  3077,  U.S.X.M. 

Fire  specimens,  reared  during  June,  1882,  from  galls  received  May  -, 
1882,  from  Mr.  H.  K.  Morrison,  (collected  at  Fort  Grant,  Arizona.  The 
gall  is  said  to  grow  on  the  blossoms  of  an  oak. 

23.  AMPHIBOLIPS  ACUMINATA,  new  species. 

Gall. — The  mature  specimens  of  this  species  average  considerably 
over  2  inches  long  by  more  than  an  inch  in  diameter;  they  are  brown- 
ish yellow,  subglobular,  and  acuminated  at  apex,  constructed  on  the 
same  principle  as  most  of  the  apple  galls,  having  a  central  kernel,  held 
in  place  by  a  spongy  substance,  and  a  very  thin  shell.  .Some  speci- 
mens are  much  more  acuminated  than  others  and  what  may  be  termed 
pepper-shaped,  not  more  than  half,  an  inch  in  diameter  and  much  less 
than  2  inches  in  length.    The  gall  is-attached  to  the  twigs. 

Gallfly. — Female.  Length,  5  mm.  In  stature  and  color  this  species 
approaches  nearest  to  A.  xponijifird,  Osten-Sacken,  but  the  sculpture  is 
more  coarsely  rugose,  the  parapsidal  grooves  distinct,  while  the  hind 
legs  are  black. 

Tyi>e.—~Su.  JKI78,  U.S.N.M. 

One  female  specimen,  reared  June  24, 1879.  The  gall  occurs  in  Wash- 
ington on  ijitvrt'wi  niger.  The  specimen  from  which  the  fly  was  reared 
was  taken  by  Dr.  L.  O.  Howard  in  Maryland. 

Genus  HOLCASPIS,  Mayr. 
24.  HOLCASPIS  PERSIMILIS,  new  species. 

(lull. — A  small,  hard,  globular  gall,  occurring  on  the  twigs  of  the 
black  oak  and  very  similar  in  structure  to  other  Holcaspid  galls.  It  is, 
however,  smaller,  less  than  7  mm.  in  diameter,  and  exteriorly  it  is  very 
rough  or  rugose,  with  irregular  raised  lines  and  ridges. 

Gallfly. — Female.  Length,  4  mm.  Head,  antenna-,  thorax,  and  legs 
brown,  covered  with  fulvous  pile.  Vertex  of  head  and  streaks  on  thorax 
black.  Antenna!  13-jointod,  rather  long.  Head  and  thorax  punctate; 
the  parapsidal  grooves  are  obsolete  anteriorly;  anteriorly  are  two  short 
median  grooves,  extending  posteriorly  to  more  than  half  the  length  of 
the  mesonotum,  while  the  groove  on  the  shoulders  is  long.  Mcsopleura 
punctate,  the  sculpture  hidden  by  the  pubescence.  Abdomen  black,  the 
sides  of  the  large  second  segment  pubescent;  apices  of  the  short  ter- 
minal segments  dull  rufous.  The  spine  of  the  ventral  valve  is  as  long 
as  the  second  posterior  tarsal  joint  and  very  hairy. 

AVings  hyaline,  veins  piceo-black,  the  areolet  distinct,  but  the  sur- 
rounding veins — except  the  outer  vein,  which  is  thick  and  angulated — 
delicate;  cubital  cell  open  at  base;  the  vein  at  base  of  radial  cell 
angulated. 

Type.—^o.  3079,  K.S.S.JI. 
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Described  from  a  single  specimen,  labeled  simply :  "Black -jack  oak, 
issued  Xovember  10,  180S." 

The  angulated  outer  vein  of  the  areolet  in  this  species  at  once  sepa- 
rates it  from  all  the  others. 

25.  HOLCASPIS  TRUCKEENSIS,  new  species. 

(rdf/.-Aii  irregular,  inflated,  hard,  woody  gall,  over  an  inch  long 
and  about  half  an  inch  in  dinrneler.  issuing  from  a  slit  in  a  terminal 
twig  of  <)nvrciui  cliri/solepla  var.  rticciiii/olia;  polythalainous. 

Hull  fly. — Female.  Length,  3.4  nun.  This  species  in  color  and  size 
closely  resembles  IT.  flcigtra,  Ashmead,  but  differs  as  follows:  The 
14-jointed  antenna',  except  the  iirst  two  joints,  pleura,  and  metathorax 
blackish,  shining;  the  rest  of  the  insect — except  the  dorsum  of  the  sec- 
ond abdominal  segment,  which  is  obfuscated — brownish  yellow;  the 
head  and  thorax  punctate,  and  covered  with  a  glittering  white  pubes- 
cence. Abdomen  highly  polished,  bare,  except  the  sides  of  second 
segment  basally;  spine  of  ventral  valve  short,  stout,  lniiry.  Wings 
hyaline,  veins  brown,  areolet  distinct,  cubital  cell  open  at  base,  while 
the  basal  vein  of  radial  cell  is  only  obtusely  angular. 

Type.— yt>.  30SII,  U.S.N.M. 

Two  specimens,  reared  IteeeiuberO,  1SS0,  from  galls  collected  by  Prof. 
,T.  Jl.  Comstock,  in  California,  October  1G,  ISSIi. 

21).  HOLCASPIS  DOUGLASII,  new  species. 

Gall. — The  construction  of  this  gall  is  on  the  same  principle  as  the 
other  Ilolcaspian  galls,  but  instead  of  being  globular  it  resembles  a 
diminutive  squash,  the  ridges  surrounding  the  margin  being  prolonged 
into  irregular  tubercles,  usually  from  7  to  10  in  number. 

(lulljly. — Female.  Length,  2.0  to  3  nun.  lteddish  brown,  pubescent, 
the  anterior  short  median  grooves  of  niesonotum  and  the  groove  on 
the  shoulders  being  on  a  black  surface.  Antenna-  14-jointed,  slightly, 
gradually  incrassated  toward  tips  and  apically  dusky. 

Head  and  thorax  punctate;  parapsidal  grooves  delicate,  but  distinct 
throughout;  two  short  median  grooves  anteriorly  and  a  groove  on  the 
shoulders  distinct;  fovea'  at  base  of  scutellum  confluent,  not  separated 
by  a  carina;  pleura  shining,  but  punctate. 

Wings  hyaline,  pubescent,  the  veins  blackish,  the  radius  slightly 
incrassated  at  tip.  and  the  vein  at  base  of  radial  cell  angulated.  There 
is  a  discolored  streak  below  the  areolet,  and  a  large  brownish  mark 
below  the  middle  of  the  radius  in  the  apical  cell. 

In  some  specimens  the  tibia'  and  tarsi  are  dark  brown  and  two 
specimens  have  the  abdomen  nearly  black. 

Type.—yo.  3081,  I7.S.X.M. 

Seven  specimens,  received  from  Mr.  Albert  Koebele,  collected  in 
Marin  County.  California,  and  reared  December  19,  21,  24,  1895.  The 
gall  occurs  on  the  lower  side  on  the  leaves  of  <).  domjlusii. 
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Genus  BASSETTIA,  Ashmead. 

L'7.  BASSETTIA  QEMMS,  new  species. 

Femnli'. — Length.  1.<S  to  2  mm.  Black;  antenna'  and  legs — except 
cox;i!  and  femora  — reddish  brown;  coxa1  and  femora  black.  Ilead 
rounded  in  front,  antero-posteriorly  thick,  broader  than  the  thorax, 
and  closely,  finely  punctate.  Thorax  strongly,  transversely  rngn- 
lose,  the  parapsidal  grooves  obliterated,  two  short,  glabrous,  median 
lines  anteriorly,  and  a  glabrous  line  on  the  shoulders.  The  mesono- 
tuin  and  the  seiitellum  are  hardly  separable,  being  almost  connately 
joined,  and  presenting  an  almost  unbroken  surface.  The  nicsopleura 
are  smooth  and  polished  posteriorly,  but  anteriorly  th.ey  are  closely 
punctate. 

The  abdomen  is  much  compressed,  as  deep  ventrally  as  long.  The 
ventral  spine  is  as  long  as  the  second  joint  of  the  posterior  tarsi,  "while 
the  sheaths  of  the  ovipositor  project. 

Type— No.  ,31182.  U.S.N.M. 

Described  from  three  female  specimens,  labeled  u  From  ,1.  G.  Barlow, 
Cadet,  Mo..  April  27,  lsso,  ovipositing  in  buds." 

L'K.  BASSETTIA  PALLIDA,  new  species. 

Female. — Length,  2  mm.  Head,  the  13-jointed  antenna1,  thorax,  and 
legs,  brownish  yellow :  the  eyes  and  posterior  tibia-,  dark  brown,  abdo- 
men polished  black.  In  shape  it  bears  a  close  resemblance  to  the  one 
just  described,  but  besides  the  coloratioual  differences  the  sculpture  of 
thorax  is  less  coarsely  rugulosc,  and  the  ovipositor  sheaths  do  not 
project,  while  there  is  a  transverse  grooved  line  at  base  of  scutcllum. 

7'///ic— Xo.  ItWSt,  U.S.X.M. 

Described  from  a  single  specimen  labeled  "Savannah,  Georgia,  A  jiril 
15,  1884." 

COMPSODRYOXENUS,  new  genus. 

This  genus  is  similar  to  Basse/tin,  but  diners  in  having  filiform,  l'A 
or  14  jointed  antenna1,  the  third,  fourth,  fifth,  and  sixth  joints  being  of 
nearly  an  equal  length,  those  beyond  gradually  shortening. 

The  head  and  thorax  are  closely,  continently  punctate,  or  slightly 
rugose;  thorax  narrowed,  the  parapsidal  grooves  delicate  but  distinct; 
seiitellum  rugose,  cushion-shaped,  separated  from  the  lnesonotuin  by  a 
transverse  groove;  pleura  punctate.  Abdomen  compressed  and  shaped 
as  in  Bassettia,  the  ventral  valve  very  prominent,  pointed  plowshare- 
shaped. 

The  wings,  unlike  Bassettia,  have  a  distinct  areolet,  the  vein  at  base 
of  marginal  or  radial  cell  arcuate  and  surrounded  by  a  brown  spot  or 
cloud,  as  in  the  genus  Awplribolipx;  the  margins  of  the  basal  vein  are 
also  clouded,  while  there  is  a  brown  spot  before  the  break  in  the  anal 
nervurc.    Claws  entire. 
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2!l.  COMPSODRYOXENUS  MACULIPENNIS,  new  species. 

(hill. — The  gall  produced  by  this  species,  and  from  which  the  flies 
were  reared,  is  confused  in  the  collection  with  Andrictia  roxii,  Bassett, 
and  the  resemblance  between  them  is  so  close  that  I  am  unable  to 
separate  one  from  the  other,  although  it  is  riossible  there  may  exist 
some  difference. 

(Inlljlij. — Female.  Length,  -.(>  to  4  mm.  Head,  thorax,  and  middle 
tibhe  and  posterior  femora  and  tibia'  brown;  cheeks,  antenna',  and 
legs,  with  the  above  exceptions,  pale  yellowish  brown. 

Antenna?  14-jointed,  reaching  to  base  of  abdomen.  Thorax  slightly 
transversely  rugulose,  the  parapsidal  grooves  entire,  the  groove  on  the 
scapuhe  distinct.  Wings  hyaline,  veins  brown,  the  margins  of  basal 
vein,  a  spot  before  the  break  in  the  anal  vein,  and  a  large  blotch  at 
base  of  marginal  cell,  including  its  basal  nerviire,  brown;  other  char 
aetcrs  as  described  in  the  generic  description. 

Type. — Xo.  :vm.  L.S.X.M. 

All  females,  which  issued  from  the  galls  .May  9  to  1 '.),  IS.S.'i.  The  galls 
were  taken  on  a  live  oak  in  Arizona  by  H.  K.  Morrison. 

30.  COMPSODRYOXENUS  BRUNNEUS,  new  species. 

({all. — The  gall  of  this  species  was  likewise  confused  in  the  collection 
with  a  similar  gall  (Aiulrioux  chryxoli-piilis),  occurring  on  <f.  ekrysolepifi 
in  California,  but  I  can  distinguish  two  kinds  of  galls,  although  both 
bear  the  same  number  (2072).  Both  are  very  much  alike  externally, 
but  one  is  polythalainous,  the  other  monothalamous,  and  I  believe  the 
latter  is  the  one  producing  the  present  gallfly. 

Gallfly. — Female.  Length,  2  to  2.<i  mm.  1  lead,  antennae,  thorax,  and 
legs  pale  or  light  brown,  the  antenna'  toward  tips  dusky,  the  pleura 
blackish,  the  abdomen  black,  polished,  the  posterior  legs  dusky  or 
darker  than  the  others.    Wings  hyaline,  marked  as  in  previous  species. 

The  species  is  closely  allied  to  the  preceding,  but  it  is  smaller,  paler 
colored,  and  has  but  thirteen  joints  in  the  antenna1. 

Type— Xo.  :S08.->,  U.S.X.M. 

Specimens  reared  June  9, 1833.  Under  this  number  the  Tiecord  Book 
contains  the  following: 

January  13, 1893. — Received  today  from  Mi-.  II.  vy.  Turner,  of  Martinez,  California, 
a  lot  of  elongate,  oval  twig-galls,  found  on  scrub-oak ;  sonic  of  tliem  were  collected 
January  3  in  Pine  Canyon,  Mount  Diablo.  Contra  Costa  County,  and  some  from 
apparently  the  same  species  of  oak  at  .Martinez;  placed  galls  from  different  localities 
into  different  bottles  to  breed. 

Genus  TRISOLENIA,  Ashmead. 

31.  TRISOLENIA  PUNCTATA,  new  species. 

Female. —  Length,  .V2  mm.    This  species  in  general  appearance  closely 
resembles  T.  sti.ltatii,  but  the  abdomen  is  darker,  being  reddish  piceous, 
more  globose,  and  distinctly  finely  punctate,  the  second  segment  only 
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half  the  length  of  tlie  abdomen  (in  T.  miltata  it  is  two-thirds  as  long); 
while  tlie  antenna;  are  but  15-jointed,  the  third  joint  being  not  quite 
twice  as  long  as  the  fourth.  Pleura  aciculated;  scutclliim  coarsely 
rugose,  with  two  large,  deep  fovea'  at  base,  separated  only  by  a  carina. 

Wings  hyaline,  tinged  withyellow,  basal  nervure  of  radial  cell  arcuate, 
the  areolet  distinct,  cubital  cell  open  at  base.  Legs  dark  red,  the  pos- 
terior coxa:  dusky  or  black. 

%e.-So.  3080,  L.S.X.M. 

Described  from  one  specimen,  received  from  liev.  J.  L.  Zabriskie, 
Xyack,  J>'ew  York,  February  6,  1884.  The  gall  made  by  the  fly  is 
unknown. 

Genus  CALL1RHYTIS,  Forster. 

32.  CALLIRHYTIS  VACCINIIFOLI^,  new  jpecies. 

Gall. — A  thin-shelled,  globular  gall,  with  a  central  kernel  held  in 
place  by  radiating  filaments  and  closely  resembling  the  gall  produced 
by  A.  iuanix,  Osten-Sacken,  but  the  average  size  is  smaller  and  the 
color  of  the  gall  darker.  It  measures  from  half  an  inch  to  a  little  over 
an  inch  in  diameter  and  is  found  on  Quercus  vneciniifnlia  in  California. 

Gallfly. — Female.  Length,  2  to  3.2  mm.  Red  or  brownish  red  (one 
specimen  has  the  thorax  almost  black),  antennae  and  legs  brownish 
yellow,  sometimes  obfuscated;  several  terminal  joints  of  the  antenna' 
are  dark  brown. 

Head  closely  punctate ;  thorax  almost  smooth,  the  parapsidal  grooves 
sharply  defined,  complete,  a  short  median  groove  posteriorly  and  the 
groove  on  the  shoulders  indistinct;  scutellum  rugose,  the  fovea}  large, 
broad,  distinct,  and  separated  only  by  a  carina;  inesopleura  smooth, 
polished,  the  triangular  piece  beneath  teguhe  alone  being  punctate. 
The  abdomen  is  larger  than  the  head  and  thorax  together,  the  seg- 
ments oblique,  the  second  segment  occupies  about  two-thirds  of  the 
whole  surface  and  is  a  little  pubescent  at  sides  near  the  base,  impunc- 
tate,  some  of  the  short  terminal  segments  a  little  dusky;  spine  of 
ventral  valve  rather  long,  hairy.  Wings  hyaline,  pubescent,  the  veins 
pale  brown;  the  vein  at  base  of  marginal  cell  is  slightly  bent,  but  not 
angulate,  the  marginal  cell  being  very  long  and  narrow,  areolet  dis- 
tinct, but  the  surrounding  veins  delicate,  cubital  cell  almost  closed. 

One  of  the  specimens  is  but  2  mm.  long  and  of  a  uniform  brownish- 
yellow  color,  but  structurally  it  does  not  seem  to  differ  from  the  others. 

Type.—Sa.  3087,  U.S.X.M. 

Four  specimens,  reared  October  16  and  December  4, 1884,  from  galls 
collected  by  Prof.  J.  II.  Comstoek,  at  Truckee,  California,  on  Quercus 
vaccinii/olia. 

33.  CALLIRHYTIS  CRASSICORNIS,  new  species. 

Gall. — A  peculiar,  irregular,  somewhat  triangulated,  hard,  finely 
rugose,  blackish  seed-like  gall,  issuing  from  the  twig,  most  of  them 
being  covered  with  a  whitish  efflorescence. 
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The  gall,  structurally,  is  similar  to  that  produced  by  .1.  conifcra, 
Ashmead,  and  the  part  embedded  in  the  twig  is  triangularly  shaved  off 
to  a  sharp  edge.  The  fly  escapes  from  its  larval  cell  through  a  hole 
perforated  in  the  side. 

Gallfly. — Length,  2. S  mm.  Head  and  thorax  black,  abdomen  piceous 
black,  antenna'  and  legs  reddish  browu. 

The  head  and  thorax  are  shining,  but  delicately  punctulate,  pubes- 
cent. Head  broad,  the  cheeks  bulging.  Antenna'  13-jointed,  incras- 
sated  toward  tips;  the  first  Joint  is  almost  as  long  as  the  third  and  stout, 
the  third  is  about  one-third  longer  than  the  fourth,  the  following  joints 
to  ninth  subequal,  the  rest  of  the  joints — except  the  terminal,  which  is 
twice  as  long  as  thick — are  as  thick  as  long.  The  thorax  has  two  sharply 
defined  parapsidal  grooves;  the  two  short  median  grooves  anteriorly 
and  the  groove  on  the  shoulders  appear  merely  as  glabrous  lines. 

Scutellum  rounded,  minutely  rugose,  the  fovea'  deep  but  distant. 
The  abdomen  is  as  long  as  the  head  and  thorax  combined,  highly  pol- 
ished, the  second  segment  occupying  two-thirds  its  length  and  pubes- 
cent at  sides;  the  spine  of  the  ventral  valve  is  very  long,  about  as  long 
as  the  first  tarsal  joint  of  posterior  legs,  and  a  little  hairy.  W  ings 
hyaline,  pubescent,  veins  brown,  areolet  distinct  but  small,  the  sur- 
rounding veins  stout,  the  vein  at  base  of  marginal  cell  slightly  augulate, 
cubital  cell  closed,"  but  the  cubitus  pale  at  base. 

Type.— So.  3(1X8,  TJ.S.N.M. 

Pour  female  specimens  received  through  Jlr.  F.  B.  Hough,  reared 
October  10, 1SS4. 

34.  CALLIRHYTIS  FRUCTICOLA,  new  species. 

Gall. — This  gall  consists  simply  of  the  white  kernel  or  larval  cell 
embedded  in  the  interior  or  meaty  portion  of  the  acorn,  or  then  on  the 
outside  near  its  base,  generally  hidden  by  the  cap. 

Two  or  three  acorns  in  Dr.  Eiley's  collection,  affected  by  this  species, 
when  cut  open,  revealed  more  than  a  dozen  larval  cells,  closely  press- 
ing upon  one  another,  and  filling  the  whole  interior  of  the  acorn. 

Gallfly. — Female.  Length,  3  to  3.0  mm.  Brownish  red,  the  eyes  and 
middle  and  posterior  tibiie  dark  brown. 

Antennae  13-jointed,  filiform,  the  scape  clavate,  as  long  as  the  third 
joint,  the  fourth  joint  one-third  shorter  than  the  third.  Head  and 
thorax  closely,  minutely,  rugosely  punctate,  subpubeseent;  the  parap- 
sidal grooves  distinct,  entire;  anteriorly  are  two  short  grooves  reach- 
ing to  near  the  middle  of  the  mesonotum,  and  the  groove  ou  the 
shoulders  is  long.  Fovese  of  scutellum  large,  separated  only  by  a 
carina.  Mesopleura  punctate,  slightly  aciculated  posteriorly.  Abdo- 
men longer  than  the  head  and  thorax  together,  gradually  rounded  off 
posteriorly  and  from  below  a  little  obliquely  rounded,  the  second  seg- 
ment occupying  two-thirds  of  its  whole  length,  the  sutures  running 
obliquely  forward  to  the  venter,  ventral  valve  hidden,  the  sheaths  of 
ovipositor  short  but  slightly  projecting.    Wings  hyaline,  veins  pale 
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brown,  the  cubitus  and  radius  very  slender,  pale,  the  vein  at  base  of 
marginal  cell  arcuate,  the  areolet  wanting. 

Type.—*So.  3089,  TJ.S.N.Jl. 

Six  female  specimens,  reared  April  ">,  1873. 

35.  CALLIRHYTIS  RHIZOXENUS,  new  species. 

Gall. — A  large,  irregular,  more  or  less  globular,  fleshy  swelling,  occur- 
ring on  the  roots  of  an  oak  in  Arizona,  and  containing  numerous  larval 
cells;  some  galls  measure  about  4  cm.  in  length;  others  are  much 
smaller. 

Gallfly. — Female.  Length,  3  to  3.4  mm.  Head  and  thorax  dark 
brown  or  blackish,  antenna;  and  legs  pale  brown,  the  posterior  femora 
and  tibia;  dark  brown,  or  at  least  obfuscated,  abdomen  red  or  brownish 
red.  Head  and  thorax  closely  punctate  or  minutely  rugose,  subpubes- 
cent.  Antenme  14-jointed,  filiform.  Parapsidal  grooves  entire,  two 
median  lines  extending  to  middle  of  mesonotum  anteriorly,  and  a  very 
distinct  groove  on  the  shoulders.  Sciitellum  rugose,  the  fovea:  conflu- 
ent. Mesopleura  punctate,  hairy,  with  a  smooth  spot  posteriorly  and 
an  indented  line.  Abdomen  smooth,  polished,  about  as  long  as  the  head 
and  thorax  combined,  with  some  hairs  at  sides  of  second,  third,  and 
fourth  segments;  the  second  segment  occupies  about  half  the  length 
of  the  abdomen,  and  the  third  and  fourth  segments  about  one-half  of 
the  remaining  portion ;  the  spine  of  the  ventral  valve  is  as  long  as  the 
first  tarsal  joint  of  posterior  legs.  Wings  hyaline,  subpubescent,  veins 
brown,  the  areolet  and  cubital  cell  distinct,  the  basal  vein  of  marginal 
cell  angulated. 

Type.—'So.  3090,  U.S.X.M. 

Specimens  reared  June  24  and  28  and  July  6, 1882,  from  galls  received 
from  Mr.  H.  K.  Morrison,  collected  on  roots  of  a  live  oak  at  Fort 
Grant,  Arizona. 

36.  CALLIRHYTIS  LASIUS,  new  species. 

Gall. — A  hemispherical,  hard  gall,  occurring  on  the  upper  or  lower 
surface  of  the  leaves  of  Q.  chrysolepis,  and  covered  with  a  pale,  yellow- 
ish wool,  more  or  less  ringed  with  ferruginous,  some  being  entirely 
rust-red;  it  is  polythalamous  and  in  general  appearance  not  unlike 
A  flocci,  Walsh,  but  the  larval  cells  are  held  closely  together,  em- 
bedded in  the  hard  substance  composing  the  gall.  Diameter  from 
5  to  9  mm. 

Gallfly. — Female.  Length,  2  to  3.8  mm.  Pale  brownish  yellow,  the 
ocelli,  eyes,  and  usually,  but  not  always,  the  abdomen  dorsally,  brown. 

Head  and  thorax  minutely,  conflaently  punctate,  pubescent.  An- 
tenna; 14-jointed,  moderately  long  and  slender,  the  tips  dusky  and 
the  joints  delicately  fluted,  sparsely  covered  with  white  pile;  some- 
times all  but  the  basal  joints  are  dark  brown.  The  parapsidal  grooves 
are  delicate  but  distinct;  there  is  a  delicate  median  groove  and 
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two  sliort  median  grooves  anteriorly  and  the  usual  groove  on  the 
shoulders. 

Scutellum  rounded,  punctate,  subpubescent,  the  fovea'  small,  ob- 
lique. Mcsopleura  closely  punctate;  nietaplema.  andmetanotum  densely 
pubescent.    Claws  unidentate. 

Wings  long,  hyaline,  the  veins  pale  brown,  the  areolet  distinct,  the 
cubital  cell  open,  the  vein  at  base  of  marginal  cell  almost  straight  or 
but  slightly  bent. 

Tyi>i:— >'o.  3091,  U.S.X.M. 

Numerous  specimens:  reared  by  Mr.  Albert  Koebele,  at  Placer 
County,  California,  December  19,  1885,  from  galls  on  Qitcrviis  chry- 
solepis;  others  reared  January  2,  1882,  and  December,  1S85. 

Genus  AULAX,  Hartig. 

In  this  genus  I  place  several  gall  makers  that  agree  quite  closely  with 
the  representatives  of  the  European  species  of  the  genus,  except  that 
the  marginal  cell  is  distinctly  closetl. 

37.  AULAX  MULGEDIICOLA,  new  species. 

(fall. — The  gall  of  this  species  consists  simply  of  a  thin-shelled  lar- 
val cell,  embedded  in  the  pith  of  a  common  plant,  Miilgitliitm  acumi- 
natum; usually  there  are  numerous  cells  crowded  together  side  by  side 
in  the  pith,  and  externally  the  stem  or  stalk  shows  no  apparent  gall, 
swelling,  or  deformation,  although  occasionally  a  slight  swelliug  of  the 
stalk  occurs. 

Gallfly. — Male  and  female.  Length,  from  i  .4  to  2.6  mm.  Head  and 
thorax  black,  antenna;  dark  red,  the  legs,  including  eoxaj,  vary  from  a 
red  to  reddish  yellow,  the  abdomen  red  or  sanguineous. 

Head  and  thorax  opaque,  closely,  continently  punctate.  Antennas 
long,  13-jointed  in  female  (11  iu  male),  the  third  joint  not  longer  thau 
the  fourth,  the  following  joints  gradually  subequal,  the  terminal  one 
usually  long,  sometimes  indistinctly  divided  into  two  joints;  in  the 
male  the  third  joint  is  slightly  excised  and  shorter  than  the  fourth. 

Parapsidal  grooves  distinct,  and  between  them  posteriorly  at  the 
base  is  a  very  short  groove.  Mesopleura  delicately,  longitudinally 
aciculatcd.  Scutellum  rounded,  minutely  rugose,  with  two,  rather 
shallow,  oblique  fovea?  at  base.  Abdomen  ovate,  polished,  the  ventral 
valve  and  sheaths  of  ovipositor  not  projecting,  the  second  segment 
occupies  half  its  whole  surface;  the  third  segment  is  about  half  as  long 
a's  the  second,  the  following  segments  being  very  short. 

Wings  hyaline,  pubescent,  veins  brown,  the  areolet  very  small,  often 
entirely  wanting,  marginal  and  cubjtal  cells  closed. 

Type.—Xo.  3092,  U.S.X.M. 

Numerous  specimens,  most  of  them  reared  during  January  and  Feb- 
ruary, 188G,  from  galls  collected  in  the  District  of  Columbia,  labeled 
Xo.  3640. 
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AULAX  CAVICOLA,  new  species. 

Female. — Length,  2.+  to  3  mm.  This  species  bears  a  very  Hose  resem- 
blance to  .1.  mulgediicola,  but  differs  as  follows :  The  face  is  without  the 
median  ridge;  the  short  median  groove  of  the  mesonotmn  is  longer, 
extending  not  quite  to  the  middle:  there  is  a  distinct  groove  on  the 
shoulders,  extending  from  the  base  forward  to  at  least  half  their 
length;  the  second  and  third  abdominal  segments  dorsally  at  base  arc 
very  dark,  almost  black,  making  the  abdomen  appear  as  if  banded,  while 
the  basal  joint  of  posterior  tarsi  is  longer  than  it  is  in  ^l.  muUjediicola. 

Type.— So.  3093,  I'.S.X.M. 

Described  from  two  female  specimens,  labeled  Indian  Cave,  Missouri, 
April  30,  1S7S. 

39.  AULAX  SONCHICOLA,  new  species. 

Wale  and  female. — Length,  2.2  to  2.6  mm.  This  species  is  likewise 
closely  allied  to  Auhi.c  mulgediicola,  but  the  antenna'  in  botli  sexes 
are  distinctly  14-joiuted,  pale  brownish  yellow,  the  two  basal  joints 
dusky  or  black,  more  noticeable  in  the  male,  the  terminal  joint  being 
very  much  longer  than  the  preceding.  The  abdomen  in  female  is  red- 
dish brown,  obfuscated  dorsally,  in  the  male  blackish;  legs  brown, 
with  the  posterior  tibia'  more  or  less  dusky.  Thorax  subpubescent, 
and  in  addition  to  the  parapsidal  grooves  there  are  two  short  indistinct 
median  grooves  anteriorly  and  a  distinct  median  groove  posteriorly,  the 
fovea;  shallow,  small,  the  mcsopleuia  finely  striated. 

Wings  hyaline,  pubescent,  the  venation  as  in  A.  mulgediicola. 

Type.—yo.  3094,  F.S.X.M. 

Four  specimens,  reared  during  June,  1SS7,  from  a  gull  occurring  on 
the  stem  of  a  species  of  wild  lettuce,  Sinwhus  olcnicciis,  found  at  Ashe- 
ville,  ^North  Carolina,  by  the  writer.  In  my  own  collection  are  speci- 
mens collected  in  Canada. 

40.  AULAX  AMBROSI^COLA,  new  species. 

Gall. — The  insects  from  which  the  following  description  is  drawn  up 
were  received  from  Miss  Mary  llurtfeldt,  of  Kirkwood,  Missouri,  with 
the  statement  that  they  were  parasitic  on  a  lepidopterous  gallmaker, 
on  Ambrosia. 

Now  there  is  some  mistake  here;  the  flies  are  unquestionably  true 
gallmakers  and  evidently  form  larval  cells  in  the  pith  of  this  plant,  not 
observed  by  Miss  Murtfeldt;  and,  moreover,  their  structural  characters 
prove  conclusively  that  they  are  not  parasitic.  It  is  also  quite  probable 
that  the  Lepidopteron  is  inquilinous  in  the  galls  produced  by  this 
species. 

Gallfly. — Male  and  female.  Length,  2  to  2.2  mm.  In  size,  structure, 
and  general  appearance  this  species  comes  remarkably  close  to  Aulax 
mulgediicola  ;  but  with  a  very  high  power  lens  the  sculpture  appears 
very  distinct,  the  punctuation  being  slightly  transverse.   There  is  a 
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short  acute  median  groove  between  the  parapsidal  grooves  posteriorly, 
the  scutellar  foveas  are  not  so  sharply  defined,  while  the  color  of  legs 
and  abdomen  will  at  once,  distinguish  it  from  that  species. 

In  the  female  the  legs  and  abdomen  are  reddish  yellow,  while  the 
abdomen  in  the  male  is  black. 

Habitat. — Kirkwood,  Missouri.   Miss  Mary  Murtfeldt. 

Type.— Uo.3005.  U.S.X.M. 

Four  specimens,  1  female  and  3  males,  reared  October  18,  1881,  and 
June  13,  188L>.  It  is  unfortunate  that  none  of  the  galls  were  sent  with 
the  flies. 

Genus  DIASTROPHUS,  Hartig. 
41.  DIASTROPHUS  SMILACIS,  new  species. 

Cull. — An  irregularly  rounded,  abrupt,  smooth  swelling,  occurring  on 
and  usually  surrounding  the  stems  of  Nmiliur  rotundi/olia  and  S.  hir- 
bacea.  It  is  of  a  pithy  structure,  and,  in  general  appearance,  exactly 
similar  to  the  rose  gall,  llhodites  iynota,  Osten-Saeken.  with  which  it 
might  easily  be  confounded  in  a  collection. 

It  is  polythalamous,  seldom  much  over  an  inch  in  length  by  from  a 
half  to  three  quarters  of  an  inch  in  diameter. 

QuVfly. — Female.  Length,  2.0  to  3  mm.  Polished  black,  the  anten- 
na1 dark  red,  legs  yellowish  red.  The  face,  collar,  and  metathorax 
punctate  or  rugulose,  pubescent.  Antennas  13-jointed,  moderately  stout 
and  rather  short;  the  third  joint  is  narrowed  at  base,  about  one-third 
longer  than  the  fourth  and  about  as  long  as  the  terminal  joint,  the 
following  joints  a  little  longer  than  thick,  delicately  fluted.  Thorax 
and  niesopleura  smooth,  polished,  the  two  parapsidal  grooves  distinct. 
Scutellum  rugose,  a  little  prolonged  at  apex  and  with  two  broad  fovea1 
at  base,  separated  by  a  carina.  Abdomen  short,  compressed  below, 
and  a  little  piceous  along  the  venter,  the  ventral  valve  without  a  spine. 
Wings  hyaline,  pubescent,  veins  dark,  the  margins  of  the  basal  vein  and 
the  base  of  marginal  cell  a  little  clouded,  areolet  large,  distinct,  cubital 
cell  closed;  the  radial  vein  at  about  two-thirds  its  length  is  slightly 
bent  and  extends  along  nearly  parallel  with  the  open  margin  of  the 
radial  cell. 

Type.— So.  3096,  U.S.X.M. 

Thirteen  females,  reared  during  January  and  February,  1884,  from 
galls  received  from  Mr.  J.  0.  Arthur  Chicago,  Illinois.  The  gall  has 
also  been  taken  by  Mr.  E.  A.  Schwarz,  in  Florida. 

Genus  RHODITES,  Hartig. 

42.  RHODITES  GRACILIS,  new  species. 

Gall. — An  irregular,  inflated,  rounded  gall,  with  the  top  broadened 
and  somewhat  flattened,  the  edges  surrounded  with  short,  blunt  tuber- 
cles, which  are  probably  the  apices  of  elevated  ribs. 
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Gallfly. — Male  and  female.  Length,  2.2  lo  3  mm.  In  the  male  the 
two  basal  antennal  joints  and  leys  are  red;  in  the  female  the  whole 
abdomen  is  red;  rest  of  the  insect  black.  Head  finely,  closely  punc- 
tate, the  vertex,  almost  smooth,  thorax,  scutellum,  and  pleura  rugose, 
parap.sidal  grooves  distinct  posteriorly,  somewhat  obliterated  by  the 
sculpture  anteriorly,  the  middle  lobe  with  a  central  longitudinal  depres- 
sion. Antenna'  14-jointed,  the  third  joint  very  long,  more  than  twice 
as  long  as  the  fourth.  Wings  hyaline,  veins  brown,  the  areolel  large, 
cubital  cell  almost  closed ;  in  the  female  the  basal  vein  of  the  closed 
radial  cell  and  the  radius  is  surrounded  with  a  dusky  cloud,  which  is 
wanting  in  the  male. 

Type—So.  30!»7,  C.S.N.M. 

Described  from  4  specimens,  1  female.  3  males,  reared  May  7,  1S70. 
The  name  of  the  rose  on  which  it  occurs  is  unknown.  Br.  Kiley  in  his 
Note  Book  says : 

A  small  gall,  bearing  a  general  resemblance  to  a  mangel-wurzel  seed  or  large  beet 
seed,  occurring  on  rose  trees,  and  especially  on  the  single  wild  rose.  The  galls  were 
first  noticed  in  September. 

43.  RHODITES  SIMILIS,  new  species. 

Gall.— An  irregularly  rounded,  brown  or  brownish  yellow,  pithy  gall 
on  the  smaller  stems  of  an  unknown  wild  rose.  They  vary  greatly  in 
size  and  shape,  from  a  small  pea  like  form  to  a  more  or  less  globular  or 
oblong  shape,  some  of  them  being  an  inch  or  more  in  length.  There 
is  no  consistency  in  their  shape;  some  are  perfectly  round  or  oblong  or 
of  various  irregular  shapes. 

Gallfly. — Female.  In  stature  and  color,  this  species  is  very  near  it'. 
<livhlocerus7  Harris,  but  the  surface  of  the  thorax  is  much  smoother, 
shining,  the  head  and  lateral  lobes  of  mesothorax  are  darker,  almost 
black,  the  median  and  parapsidal  grooves  more  distinct,  broader,  the 
disk  of  the  mesopleura  smoother,  veins  darker,  while  the  vein  at  base 
of  marginal  cell  is  arcuate. 

The  male  is  entirely  black,  except  the  basal  antennal  joints,  spots  on 
vertex  above  base  of  antenna1,  and  the  legs,  which  are  red,  the  middle 
and  posterior  coxa*  being  black  basally. 

It  may  be  distinguished  at  once  from  the  male  of  dichloeents  by  its 
much  larger  size,  broad  parapsidal  grooves,  the  smooth  shining  spot  on 
mesopleura,  and  the  red  basal  joints  of  the  antenna-. 

Type—So.  300S,  T.S.X.M. 

Twenty-seven  specimens,  reared  July  21,  1883,  from  galls  collected 
by  Mr.  Lawrence  Bruner  at  Point  of  Rocks,  Wyoming. 

Two  different  galls  bearing  same  number  are  here  confused,  one 
being  A',  variabilis,  Ilassett,  the  other  E.  nimilis,  Ashmead. 


PRELIMINARY  DIAGNOSES  OP  XKW  MAMMALS  FROM  THE 
MEXICAN  BOEDER  OF  TIIH  UN  [TED  STATES. 


By  Edc;ab  A.  Mearns,  M.  D., 

AxHiNlaiif  Surtjeuti,  United  Slatts  .Irmy. 

This  is  the  fourth  of  a  series  of  papers  giving  preliminary  descrip- 
tions of  the  new  mammals  collected  on  the  recent  survey  of  the  Mexican 
boundary.' 

In  explanation  of  the  meaning  of  the  term  Tract  as  used  in  These 
papers,  it  should  be  stated  that  it  has  been  found  necessary,  for  the 
purposes  of  the  report  on  the  Mexican  boundary  collections,  to  divide 
the  boundary  strip  geographically  as  well  as  f'aunally.  FnunuUy,  this 
line  across  the  continent  gives  a  section  through  the  several  altudinal 
zones  from  the  Tropical  to  the  Boreal,  though  almost  all  of  it  lies 
within  the  Souoran  or  Austral.  (liDtiriipliictilly,  I  have  subdivided  it 
into  (1)  five  principal  tracts,  and  (2)  others  which  are  subsidiary— pro- 
longations or  irregular  extensions  of  areas  which  are  not  fairly  bisected 
by  the  Mexican  boundary  line;  and  to  these  we  may  as  well  add  the 
insular  tracts  at  cither  extremity  of  the  boundary  parallel.  These 
tracts  might  well  be  styled  "  mammal  variation  tracts,"'  for  they  are 
based  solely  on  the  geographical  variation  of  mammals,  though  geolo- 
gists inform  me  that  they  mark  very  distinct  geographic  if  not  geologic 
regions.  Briefly,  these  geographical  subdivisions  of  the  boundary  line 
are  as  follows: 

A.  TiiixciPAl.  Thacts. 

1.  Comanche  or  Middle  Texas  Tract. 

2.  Chihuahua  or  Eastern  Desert  Tract. 

3.  Apache  or  Elevated  <  'eutral  Tract. 

4.  Yuma  or  Western  Desert  Tract. 

5.  San  Die<ro  or  Pacific  Coast  Tract. 
li.  Minor  Trai  ts. 

1.  Tamaulipau  Tropical  Tract  (—Rio  (Jraiide  Ernbayment). 
'2.  Sierra  Madre  Tract. 

3.  Ynqui  llasin  Tract. 

4.  Lower  Califoruian  Tropical  or  Palm  Tract. 
Inm-lar  Travis. 

1.  Padre  Island  Tract  (Gulf  of  Mexico). 

2.  Santa  Barbara  Island  Tract  (Pacific  Ocean). 

'See  Proc.  U.  S. Sat.  Mils.,  XVII,  pp.  121-130;  XVIII,  pp.  443-447;  X  VIII,  No.  1081. 
[Advance  sheets  of  this  paper  were  published  May  2.">,  l.s;tti. 

Note. — The  advance  sheets  of  this  paper  were  issued  as  belonging  to  Vol.  XVIII, 
1895,  but  it  was  found  impossible  to  include  it  in  that  volume,  and  hence  its  insertion 
at  this  place. — Editor.] 
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PEROMYSCUS  MERRIAMI,  new  species. 
SONOYTA  IlESEUT  MOUSE. 

Type. — No.  50234,  U.S.X.M.,  skin  anil  skull  (Coll.  International 
Boundary  Commission).  Adult  female,  from  the  village  of  Sonoyta,  on 
tbe  Sonoyta  ftiver,  Sonora,  Mexico.  Collected  by  Edgar  A.  Mourns 
and  F.  X.  Holzner,  January  21, 1894.    Original  number,  2815. 

Description  of  type. — Very  similar  in  appearance  to  Pcromyscits  ere 
uncus,  with  which  it  agrees  in  having  the  solos  of  the  feet  entirely  bare, 
the  ears  nearly  naked,  and  the  tail  long,  tapering,  and  scantily  haired, 
without  a  terminal  pencil.  In  coloration  the  two  are  identical  except 
that  the  light  cinnamon  extends  down  the  outer  side  of  the  fore  limbs 
to  the  hand ;  and  there  is  a  large  pectoral  patch  of  cinnamon.  Length, 
217  mm.;  tail  vertebra',  113;  ear  from  crown,  20;  length  of  hind  foot 
and  claw,  23.  Body  stout  and  heavy  as  compared  with  7'.  rremicus. 
The  skull  most  resembles  that  of  P.  cremicus.  It  has  the  same  poste- 
riorly truncate  nasals  and  general  conformation,  but  differs  notably  in 
having  the  rostral  portion  relatively  longer,  the  zygomatic  arches  wider 
anteriorly,  and  the  brain-case  more  highly  arched.  Its  larger  size 
serves  to  identify  the  skull  of  this  species  at  a  glance,  the  two  anterior 
molar  teeth  about  equaling  the  lateral  tooth-row  of  P.  cremicux.  Pero- 
myscus merriiuni  and  P.  ercmicits  occur  together  at  Sonoyta  and  Quito- 
vaquito,  on  the  Mexican  line. 

PEROMYSCUS  EREMICUS  ARENARIUS,  new  subspecies. 
EASTERN  DESERT  MOl'SE. 

Type. — No.  fff-ff,  U.S.X.M.  (Coll.  International  Boundary  Commis- 
sion). Adult  male,  from  the  llio  Grande,  about  six  miles  from  El  Paso. 
Texas.  Collected  by  Edgar  A.  Mearns  and  F.  X.  Holzner,  February 
25,  1892.    Original  number,  1513. 

Description  of  type. — Above  pale  ochraceous  drab  finely  mixed  with 
black,  without  a  darker  median  area;  sides  and  rump  pale  ochraceous 
buff;  ears  almost  naked,  but  with  a  scant  pubescence  on  the  margin 
and  anterior  baud;  tail,  dusky  drab  above,  mixed  with  hoary,  pure 
white  below;  under  parts  and  feet  pure  white.  The  head  is  somewhat 
grayish,  and  there  is  a  dusky  orbital  ring.  The  outer  border  of  the 
first  and  second  upper  molars  have  but  three  salient  and  two  re-entrant 
loops  or  enamel  folds,  as  is  usual  in  the  group  of  desert  mice.  Length, 
198  mm.;  tail  vertebras,  101!  (to  end  of  hairs,  111);  ear,  from  crown,  15 
(from  notch,  IS);  distance  between  eyes,  9;  diameter  of  eye,  4;  length 
of  longest  whisker,  42;  distance  from  tip  of  nose  to  eye,  13.5;  to  center 
of  pupil,  1G;  to  ear,  23;  to  tip  of  ear,  44;  to  occiput,  29;  to  end  of  out- 
stretched hinder  extremity,  138;  fore  limb,  from  olecranon  process  to 
end  of  longest  claw,  25;  length  of  fore  foot,  12;  longest  claw  of  fore 
foot,  1.8;  hind  limb,  from  knee-joint  to  end  of  longest  claw,  42;  length 
of  hind  foot,  21.5,  longest  claw  of  hind  foot,  1.8.    Skull,  25  by  12.7  mm. 
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PEROMYSCUS  BOYLII   PENICILLATUS,  new  subspecies. 
BAREFOOTED  BRUSH  .MOUSE. 

Type. — No.  IHtf,,  U.S.N. 51.  (Coll.  International  Boundary  Commis- 
sion). Adult  female,  from  tbe  foothills  of  the  Franklin  Mountains,  near 
El  Paso,  Texas.  Collected  by  Edgar  A.  Mearns  and  F.  X.  Holzner, 
February  19,  1892.    Original  number,  1463. 

Description  of  type. — Above  drab -gray,  tinged  with  ochraeeous  buff 
on  sides  and  rump.  Ears  nearly  naked,  with  a  scant  hoary  pubescence. 
Tail  dusky  drab  above,  pure  white  below,  penicillate,  and  rather  hairy 
throughout.  Feet  and  under  parts  pure  white.  Length,  202  mm.; 
tail  vertebra',  11 5;  ear  from  crown,  14  (from  orifice,  18);  distance 
between  eyes.  12;  diameter  of  eye,  4;  length  of  longest  whisker,  47; 
from  tip  of  nose  to  eye,  l(i;  to  center  of  pupil,  19.5;  to  ear,  28;  to  end 
of  outstretched  hind  limb,  143;  to  occiput,  31;  fore  limb,  measured 
from  olecranon  process  to  end  of  claws,  24;  length  of  manus,  11;  long- 
est claw  of  manus,  2;  hind  limb,  measured  from  knee  joint  to  end  of 
claws,  45;  length  of  hind  foot  with  claw  .  22;  longest  claw  of  hind  foot, 
2.5.    Skull,  28  by  14  mm. 

Cranial  nml  dental  characters. — The  skull  is  elongated,  with  the  length- 
ened and  depressed  rostrum  of  P.  boylii  and  P.  boylii  pinalis,  but  dif- 
fers from  them  in  having  the  nasal  bones  truncate  posteriorly  and  end- 
ing considerably  in  front  of  the  posterior  extremities  of  the  nasal 
branches  of  the  premaxillarics.  instead  of  terminating  in  a  point  well 
behind  them.  The  dentition  is  very  different  from  that  of  the  cremicus 
group,  and  agrees  with  the  members  of  the  P.  leueopus  group  in  having 
a  subsidiary  loop  or  fold  of  enamel  between  the  two  principal  loops  at 
the  outer  side  of  the  first  and  second  upper  molars. 

The  species  to  which  this  Brush  Mouse  belongs  (Peromyscvs  boylii. 
Baird)  is  evidently  the  connectaut  between  the  wood  mice  (P.  leueopus 
group)  of  the  East  and  the  desert  mice  (P.  eremicus  group)  of  the 
West.  The  subspecies  penicillatus  has  the  tail  as  long  and  soles  as 
bare  as  those  of  P.  eremicus  arcnarius  of  the  same  region ;  its  coloration 
is  almost  identical ;  and  it  has  the  same  posteriorly-truncate  nasals  and 
large,  nearly  naked  ears.  It  agrees  with  P.  leueopus  in  having  a  hairy 
tail  and  the  more  complicated  enamel  folds  in  the  first  and  second 
upper  molar  teeth  described  above.  The  western  forms  of  the  Brush 
Mouse  (P.  boylii,  P.b.  rou-leyi,  and  P.  b.  pinalis)  have  pointed  nasals — 
much  as  in  Onychomys — and  hairy  heels. 

ONYCHOMYS  TORRIDUS  ARENICOLA,  new  subspecies. 
EL  PASO  GRASSHOPPER  MOUSE. 
Type.— No.  Uiih  U.S.N.M.  (Coll.  International  Boundary  Commis- 
sion).   Adult  male,  from  the  Kio  Grande,  about  six  miles  above  the 
town  of  El  Paso,  Texas.    Collected  by  Edgar  A.  Jlearns  and  F.  X. 
Holzner,  February  29,  1892.    Original  number,  1528. 

Description  of  type. — Similar  to  Onychomys  torridus,  but  slightly 
smaller,  with  relatively  smaller  ears,  and  a  very  much  paler  coloration. 
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Above  drab- gray,  inclining  to  fawn  color  on  sides :  dorsal  area  with  very 
little  admixture  of  black-ringed  or  black-tipped  hairs;  with  a  conspic- 
uous tuft  of  white  hairs  at  anterior  base  of  ear;  dark  spot  on  anterior 
band  of  ear,  drab  (not  black);  whiskers  more  white  than  black;  under 
parts,  feet,  and  end  of  tail,  white;  basal  two-thirds  of  upper  side  of 
tail,  drab,  some  of  the  hairs  with  hoary  tips.  Length,  137  mm.;  tail 
vertebra',  5:5  (to  end  of  pencil,  57) ;  ear  from  crown,  14;  ear  from  notch, 
17;  distance  between  eyes,  10;  diameter  of  eye,  4;  longest  whisker,  38 ; 
from  tip  of  nose  to  eye,  13;  to  eenter  of  pupil,  15;  to  ear,  21.5;  to  tip 
of  ear,  40;  to  occiput,  -0;  to  end  of  outstretched  hinder  extremity.  133; 
fore  limb,  measured  from  olecranon  process  to  end  of  longest  claw,  2S; 
length  of  fore  Coot,  13.4;  longest  claw  of  forefoot  (chord),  3;  hind  limb, 
measured  from  knee-joint  to  end  of  longest  claw,  41 ;  length  of  hind 
foot,  21;  longest  claw  of  hind  foot,  2.7.    Skull,  25.5  by  13.5  mm. 

Geographic  mnyt: — This  is  the  counterpart  and  miniature  of  Onycho- 
ma* p<ilh  s<-rns,  Merriam.  The  two  are  almost  indistinguishable  in  color; 
and  their  ranges  are  probably  coincident.  We  found  it  ouly  on  the 
Eio  Grande  near  El  Paso;  but  there  is-a  specimen  in  the  United  States 
National  Museum  (No.  -^ftf).  formerly  included  by  Secretary  Baird  in 
his  "list  of  specimens''  of  "Hesperomys  tctanitx,''  which  was  collected  by 
Dr.  Kcnnerly,  between  the  Pecos  River  and  the  Rio  Grande.  The  speci- 
mens of  this  species  of  (hiyvhomyx,  taken  by  us  west  of  the  Rio  Grande, 
for  the  first  hundred  miles,  are  small-eared,  but  otherwise  closely 
resemble  typical  torriihix,  to  which  subspecies  they  are  unhesitatingly 
referred. 

ONYCHOMYS  TORRIDUS  PERPALLIDUS,  new  subspecies. 
YUMA  GRASSHOPPER  MOUSE. 

Type. — Xo.  00174,  U.S.X.M.  (Coll.  International  Boundary  Commis- 
sion). Skin  and  skull.  Adult  female,  from  the  left  bank  of  the  Colo- 
rado River,  at  Monument  Xo.  204,  Mexican  boundary  line.  Collected 
by  Edgar  A.  Mearns  and  1\  X.  Ilolzuer,  March  27,  1894.  Original 
number,  3301.   (Has  suckled  young.) 

Description  of  type. — Larger  than  Onychomys  iorridus  (typica),  with 
relatively  larger  ears,  longer  tail,  and  a  much  paler  coloration.  Color 
above,  drab-gray,  becoming  more  cinereous  anteriorly;  sides  and  rump 
barely  tinged  with  fawn  color;  dusky  line  on  basal  three-fourths  of  tail 
much  obscured  by  whitish  hairs — nearly  obsolete;  ears  less  densely 
clothed  than  in  the  remaining  forms  of  Oiiychomy-i  torriiliw.  and  without 
a  well-defined,  dusky  spot;  whiskers  mostly  white  or  colorless;  under 
parts,  feet,  and  end  of  tail,  white.  Length,  157  mm.;  tail  vertebra',  57; 
ear  from  crown,  10;  length  of  hind  foot,  22.    Skull,  2(i  by  13.7  mm. 

(lemjrapliii-  raiijie. — This  subspecies  was  first  found  on  the  lower  Gila 
River,  at  Gila  City,  on  the  east  side  of  the  Yuma  Desert.  Its  range 
extends  thence  westward  across  the  Yuma  and  Colorado  deserts  to  the 
Coast  Range  of  mountains.  In  the  direction  of  the  San  Bernardino 
Valley,  of  California,  it  intergrades  with  the  dark-colored  Pacific  I  'oast 
form  which  Mr.  Rhoads  has  named  ramouu. 


DESCRIPTION   OF   A    XUW   G1CNTJS   AND   FOUR  NEW 
SPECIES  OF  CRABS  FROM  THK  WEST  INDIES. 


By  Mahy  J.  Uathbxtn, 
Second  Assistant  Curator,  Department  of  yfarine  Inrertehrates. 

Thk  species  here  described  are  represented  in  the  collection  of  Mr. 
P.  W.  Jarvis,  Kingston,  Jamaica,  and  the  descriptions  will  be  reprinted 
in  a  list  of  Jamaica  crabs  shortly  to  be  published  in  the  Journal  of  the 
Institute  of  Jamaica.  The  types  are  in  the  United  States  National 
Museum. 

EUCINETOPS  BLAKIANA,  new  species. 

Closely  allied  to  E.  lucttxii,  Stimpson,  from  the  Pacific  Coast.  Cara- 
pace oblong,  anterolateral  margins  slightly  converging  anteriorly, 
nearly  straight;  postero-lateral  margins  more  oblique  than  in  K.  htensii. 

Surface  uneven;  median  regions  elevated,  hepatic  region  depressed, 
separated  from  the  branchial  by  a  deep  hollow  and  a  marginal  simrs. 
Antero  lateral  margin  tuberculatc,  a  spine  at  the  postero  lateral  angle; 
a  few  additional  tubercles  on  the  upper  surface  of  the  branchial  region. 

Front  depressed;  rostrum  shorter  than  in  E.  hrcasii,  formed  by  two 
rounded  lobes,  each  tipped  with  a  small  sharp  spine,  and  separated  by 
a  V-shaped  sinus.  Antero  lateral  tooth  longer  than  broad,  acute, 
upturned,  separated  from  the  orbit  by  a  narrow  rounded  sinus. 
Eye-stalks  filling  the  orbit,  tapering  to  near  the  cornea;  tip  slightly 
enlarged.  Abdomen  composed  of  7  segments  in  both  sexes;  in  the 
male,  constricted  at  the  fifth  segment,  sixth  segment  with  convex  lat- 
eral outlines;  seventh  rounded,  broader  than  long.  Antero-external 
lobe  Of  the  first  movable  joint  of  the  antennae  moderately  developed, 
not  reaching  the  end  of  the  rostrum. 

Chelipeds  small,  smooth,  and  shining;  merus  subtrigonal;  carpus 
with  a  tubercle  above,  near  the  merus;  hands  compressed,  margins 
converging  toward  the  fingers.  Ambulatory  legs  subcylindrical;  dac- 
tyli  very  slender  and  much  curved.  Both  carapace  and  ambulatory 
legs  are  clothed  with  hair,  and  when  collected  were  concealed  by  bryo- 
zoans,  grains  of  sand,  and  other  foreign  substances. 

Length  of  female,  6.4  mm.;  width,  4.6.  Length  of  male,  4.5  mm.; 
width,  3.3. 
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Type  locality.— Port  Royal,  Jamaica  (No.  1940S,  U.S.X.M.). 

Named  in  honor  of  Lady  Blake,  wife  of  the  governor  of  Jamaica, 
who  has  done  much  to  promote  scientific  research  on  the  island. 

I  do  not  find  in  K.  l>Uil;i<ina  those  differences  in  the  sexes  which  are 
described  by  Stimpson  as  occurring  in  the  specimens  referred  to  E. 
lucasii.  and  it  is  probable  that  he  had  two  species  before  him. 

PILUMNUS  PANNOSUS,  new  species. 

rUttmnii*  geiumatua,  A.  Milne-Edwards,  Crust,  lieg.  Mex.,  290,  pi.  LI,  tig.  4,  1880. 
Not  P.  geinmaliix,  Stimpson,  1860. 

This  species  resembles  /'.  gemmatus,  Stimpson,  but  can  readily  be 
distinguished.  Carapace  less  quadrate  than  in  P.  gemmatus,  entirely 
covered  with  a  soft,  thick  pubescence,  which,  however,  is  not  evenly 
distributed.  Here  and  there,  in  addition,  are  longer,  irregular  club- 
shaped  setaj,  which  give  the  crab  a  very  ragged  appearance.  Frontal 
lobes  subtriangular,  granulate  on  the  margin,  more  advanced  near  the 
median  line;  interspace  V-shaped.  The  antero  lateral  projections  look 
like  shallow  lobes  until  the  pubescence  is  removed,  when  they  are  seen 
to  be  triangular,  well-separated  spines  with  slender  tips  pointing  for- 
ward. In  P.  gemmatut  the  lateral  spiues  or  teeth  are  shorter,  stouter, 
and  less  divergent.  Upper  margin  of  the  orbit  with  two  tuberculiform 
spines  near  the  inner  angle  and  two  between  those  and  the  outer 
angle;  lower  margin  with  a  row  of  short,  stout,  blunt  spines  of  unequal 
size,  and  a  V-shaped  notch  next  the  outer  angle. 

The  upper  portion  of  the  hands  is  tubereulate,  but  the  greater  part 
of  the  outer  surface  is  smooth  and  naked.  The  smaller  hand  is  almost 
entirely  covered  with  tubercles  and  granules,  but  its  lower  distal  por- 
tion is  bare.  In  P.  gemm.atus  the  outer  surface  of  both  hands  is  entirely 
tubereulate,  the  tubercles  becoming  smaller  near  the  lower  margin.  In 
P.  piiitnosm  the  pollex  is  smooth,  and  there  are  but  a  few  tubercles  on 
the  dactylus  near  its  articulation.  In  P.  gemmatus  the  tubercles  extend 
halfway  down  the  upper  surface  of  the  dactylus,  and  there  are  a  few 
on  the  outer  surface  of  the  pollex.  Both  fingers  are  very  deeply  grooved 
in  P.  gemmatus;  in  P.  pannosus  the  grooves  are  very  shallow,  and  in 
the  larger  cheliped  consist  of  scries  of  shallow  puueta".  The  outer 
lower  margin  of  the  merus  in  P.  gemmatus  is  marked  by  a  broad  band 
of  tubercles;  in  P.  pannosus  this  margin  is  smooth  for  its  proximal 
half.  Ambulatory  lugs  pubescent  and  bordered  with  fringes  of  club- 
shaped  seta'  mixed  witli  long  fine  hairs.  Both  carapace  and  legs  have 
the  bead-like  tubercles  of  P.  gemmatus. 

Length  of  male,  8.6  mm.;  width,  12. 

Type  locality. — Key  West,  Florida;  collector,  Henry  Hemphill  (Xo. 
13814,  U.S.N,  jr.). 

Range. — Gulf  of  Mexico  and  Florida  Keys  to  Jamaica,  where  it  was 
taken  in  Kingston  Harbor  by  Mr.  P.  W.  Jarvis.  A  much  more  abun- 
dant species  than  P.  gemmatus.  * 
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SESARMA  BROMELIARUM,  new  species. 

Length  and  posterior  width  of  carapace  nearly  equal,  in  large  speci- 
mens exceeding  the  anterior  width ;  in  medium-sized  specimens  about 
the  same  as  the  anterior  width,  llegions  strongly  marked.  Surface 
punctate,  the  puuetic  irregular  and  having  a  tendency  to  coalesce, 
making  the  surface  rough  and  uneven.  Anteriorly  the  surface  is  very 
rough  with  sqnamose  tubercles.  Branchial  stria1  well  marked.  Front 
about  four  times  as  wide  as  its  greatest  height.  Superior  lobes  very 
prominent  and  separated  by  deep  grooves.  Lower  margin  strongly 
produced  in  old  specimens;  median  sinus  viewed  from  above,  broad, 
deep,  and  rounded;  on  either  side  a  very  shallow  sinus.  Viewed  from 
in  front  also,  the  margiu  appears  sinuous.  The  third  segment  of  the 
abdomen  of  the  male  has  oblique  margins,  the  abdomen  beiug  widest 
at  the  distal  end  of  that  segment.  The  sixth  segment  is  proportionally 
longer  than  in  »S.  cinerea  and  <S'.  rUvrrii,  and  the  last  segment  more 
oblong.  The  appendages  are  two-lobed  at  the  extremity,  the  inner  less 
advanced  than  the  outer. 

Outer  surface  of  merus  and  carpus  of  chelipeds  coarsely  rugose;  the 
maims  is  densely  tuberculate  on  the  outer  side  and  has  large  scattered 
tubercles  ou  the  inner  side. 

Fingers  tuberculate  to  near  the  extremity.  Meri  of  ambulatory  legs 
less  than  three  times  as  long  as  broad,  their  transverse  rugae  much  more 
prominent  than  in  S.  cinercii.  The  propodi  are  fringed  above  and  below 
with  stout  black  bristles.  This  character  is  less  marked  in  small 
specimens. 

Dimensions  of  Sesarma  bromeliarum. 


Length,  from  margin  of  superior  frontal  lobes. 

Anterior  width  

Posterior  width  

Superior  frontal  width  

Inferior  frontal  width  

Depth  of  front   

Length  of  merus  of  third  ;inibiilatory  leg  

W idth  of  same  


Iiio  Cobro 

Haiti. 

Male. 

Male. 

mm. 

•J4.  8 

"15% 

24.5 

15.0 

26.2 

25.0 

15.2 

1:1.7 

13.8 

8.1 

13.4 

13.6 

8.3 

3.3 

3.2 

2.2 

19.8 

18.7 

11.3 

7.0 

6.6 

4.6 

Type  locality. — Kio  Cobre  {St.  Catherine),  Jamaica;  P.  W.  Jarvis 
(No.  10406,  U.S.N.M.). 
Range. — Haiti ;  Jamaica. 
Of  this  crab,  Dr.  E.  A.  Andrews'  says: 

A  peculiar  sesarma-like  crab  is  found  iu  the  fresh  water  rills  running  into  the  Wag 
Water  River,  at  le;ist  12  miles  from  the  sea,  ami  was  also  taken  near  the  Moneague, 
on  trees,  where  it  lives  amid  the  moist  bases  of  the  leaves  of  bromelias. 


■Johns  Hopkins  Univ.  Cir.,  XI,  No.  97,  p.  75,  April,  1892. 
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METOPAUL1AS,  new  genus.1 

A  grapsoid  crab  belonging  to  that  section  of  the  family  Grapsida>  in 
which  the  inaxillipeds  are  crossed  by  an  oblique  ridge.  Carapace 
flat,  sides  arcuate,  unidentate.  Front  less  than  half  the  width  of  the 
carapace, abruptly  detlexed, concave,  margins  acutely  lobate.  Antenna; 
not  excluded  from  the  orbit.  .Merns  of  external  maxillipeds  very  broad 
and  rounded  anteriorly,  with  an  oblique  piliferous  ridge.  Ambulatory 
legs  long  and  slender.    Allied  to  Scsarma. 

METOPAULIAS  DEPRESSUS,  new  species. 

Carapace  subquadrate,  entirely  flat  except  close  to  the  margins, 
sides  arcuate  anteriorly.  Surface  punctate,  slightly  roughened  ante- 
riorly. Jlesogustric  and  cardiac  regions  marked  by  deep  sulci.  Bran- 
chial and  hepatic  regions  separated  only  by  shallow  pits.  Front 
deeply  concave  both  longitudinally  and  transversely,  longer  inwardly 
than  outwardly;  superior  margin  with  4  lobes  having  a  sharp  granu- 
lated edge  and  one  or  more  granulated  ridges  across  their  upper  sur- 
face. Lobes  separated  by  U-shaped  sinuses,  the  median  sinus  twice  as 
wide  and  more  than  twice  as  deep  as  the  lateral.  .Margin  of  lobes 
oblique,  the  inner  pair  most  advanced  inwardly,  the  outer  pair  most 
advanced  outwardly,  or  next  the  orbit.  Lower  margin  of  front  with 
two  prominent  subtruncate  lobes  separated  by  a  shallow  sinus.  Outer 
orbital  tooth  rather  slender,  acute.  Tooth  of  lateral  margin  small, 
obtuse.  Outer  maxillipeds  widely  gaping";  merus  shorter  than  the 
ischium,  nearly  as  broad  as  long,  extremity  broadly  rounded,  scarcely 
emarginate  for  the  insertion  of  the  palpus. 

Ohelipeds  in  the  female  rather  short  and  rough;  merus  and  carpus 
with  transverse  granulated  ruga;;  outer  margin  of  the  lower  surface  of 
the  merus  spinulous;  inner  border  laminate  and  irregularly  dentate. 
Hands  tuberculate  outside  and  in,  the  tubercles  having  a  tendency  to 
form  rugose  lines.  Fingers  punctate,  the  dactylus  tuberculate  on  its 
upper  surface  for  its  proximal  half.  Fingers  in  female  not  gaping. 
Ambulatory  legs  with  upper  margin  of  ineral  and  carpal  joints  minutely 
spinulous;  both  margins  of  propodi  and  dactyli  with  larger  spiuules. 

Length,  from  inner  lobes  of  front,  1S.5  mm.;  greatest  width,  111.8; 
anterior  width,  17. 

Tiipe  locality. — Newport  Manchester,  Jamaica  (So.  19407,  U.S.X.3I.). 
Young  specimens  were  taken  at  Accompong. 

1  From  ^Erwnov,  trout,  and  auAof,  groove. 


A  REVISION    OF   THE   ADULT    TAPEWORMS   OF  HARES 
AND  EABBlTd.' 


By  Oh.  Wardell  Stiles,  I'll.  D., 

Honorary  Custodian  of  the  Helminthologhal  Collection,  V.  S.  National  Museum. 


A  discovery  by  Cooper  Curtice  in  1887  regarding  certain  young 
stages  of  rabbit  tapeworms,  observations  which  I  was  able  to  confirm 
and  extend  in  1894,  immediately  brought  the  leporine  cestodes  into 
a  very  important  position,  viewed  from  an  economic  as  well  as  from  a 
scientific  standpoint,  for  Curtice's  observation  at  first  sight  seemed  to 
offer  a  guide  to  solving  the  puzzle  as  to  the  larval  stage  of  the  tape- 
worms of  cattle,  sheep,  horses,  and  certain  other  animals. 

Curtice  observed  in  the  intestine  of  rabbits  certain  young  cestodes 
which  bore  minute  hooks  upon  the  rostellum,  and  older  stages  were 
found  which  had  lost  these  hooks.  He  determined  the  adult  cestodes 
found  in  these  rabbits  as  Taitia  pectiituttt  and  looked  upon  the  armed 
forms  as  the  young  of  this  species. 

With  these  observations  before  us,  it  looked  as  if  some  very  radical 
changes  would  be  made  in  the  near  future  in  tin1  classification  of  the 
tapeworms  of  the  larger  domesticated  animals;  it  further  seemed  prob- 
able that  the  young  stage  of  the  tapeworms  of  cattle,  sheep,  and  horses, 
would  eventually  be  found  to  be  an  armed  eysticereoid. 

In  a  paper2  in  1894  I  called  attention  to  this  bearing  of  the  question 
and  extended  Curtice's  observations.  1  found  that  the  suckers3  as 
well  as  the  rostellum  were  armed,  and  that  the  head  bore  a  remarkable 
resemblance  to  the  head  of  Daralnea.  This  complicated  the  question 
in  so  far  as  to  render  necessary  the  consideration  of  two  further  pos- 
sibilities— i.  e.,  were  these  young  cestodes  the  early  stages  of  avian 

■At  the  request  of  the  author,  it  is  here  statod  that  ho  is  not  responsible  for  the 
insertion  of  commas  between  the  names  and  the  authorities,  and  for  the  absi'Uce  of 
capitals  at  the  beginning  of  specific  names  derived  from  personal  names.  These 
changes  have  been  made  in  order  to  bring  his  paper  into  conformity  with  the  usages 
at  present  followed  in  the  l\  s.  National  Museum. — Editor. 

-Notes  sur  les  Parasites — 31 :  Une  phase  precoce  des  Te"nias  du  Lapiu  (Notice  pre*- 
liminaire),  Bull.  Soc.  zoo].  France,  1891,  XIX,  pp.  163-165. 

:;  Some  old  sketches  of  Curtice's  show  that  he  also  observed  the  hooks  upou  the 
suckers. 
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cestodes  which  liad  accidentally  gained  access  to  rabbits,  or  did  there 
exist  in  American  rabbits  an  adult  eestode  belonging  to  the  genus 
Dai-ainca? 

The  relation  of  the  subject  to  the  tapeworms  of  cattle,  sheep,  and 
horses  made  it  absolutely  necessary  from  an  economic  standpoint,  and 
the  relation  of  these  forms  to  the  adults  in  rabbits  made  it  desirable 
from  a  scientific  standpoint,  to  immediately  revise  the  adult  cestodes 
found  in  rabbits.  This  work  was  accordingly  begun,  and  in  180.5  my 
paper1  was  published  announcing  the  finding  of  a  double-pored  eestode 
with  occasional  single  pores,  and  the  occurrence  iu  American  rabbits 
of  a  single-pored  eestode  with  a  /hirainea-like  uterus. 

This  paper  practically  disposed  of  the  young  armed  eestode  of  rabbits, 
for  after  reading  it  the  natural  conclusion  of  every  helminthologist 
would  be  that  this  parasite  was  probably  a  Da  rii  inca  and  that  we  were 
no  nearer  the  solution  of  the  question  as  to  the  young  form  of  Moniezia 
than  we  were  before. 

The  present  paper  is  the  result  of  the  revisional  study  mentioned 
above.  In  it  I  Anally  dispose  of  the  armed  form  mentioned  in  1894, 
and  at  the  same  time  I  am  obliged  to  complicate  the  question  as  to  the 
larval  stage  of  Moniezia  still  further  by  presenting  an  unarmed  young 
eestode  in  rabbits.  I  further  give  an  anatomical  systematic  revision  of 
the  adult  leporine  tapeworms,  together  with  their  generic  relationship 
to  the  cestodes  of  cattle,  sheep,  and  horses. 

I  desire  to  call  particular  attention  to  the  young  unarmed  eestode  de- 
scribed on  p.  201.  Had  any  worker  found  this  parasite  in  an  insect, 
worm,  or  snail  in  a  locality  where  cattle  and  sheep  are  infested  with 
Moniezia  expanm,  he  would  hardly  have  hesitated  to  announce  the  dis- 
covery of  the  intermediate  host  of  this  important  parasite.  The  find- 
ing in  one  host  of  a  larval  form  whose  head  resembles  a  certain  adult 
iu  another  host  does  not,  however,  scientifically  establish  the  life  history 
of  that  particular  parasite. 

I  can  now  prophesy  confidently  that  it  will  be  almost,  if  not  entirely, 
impossible  to  distinguish  the  larval  stage  of  M.  crpunm  from  that  of  a 
dozen  or  so  of  other  tapeworms,  and  on  account  of  the  great  economic 
importance  of  this  question  I  caution  against  any  too  early  and  too 
ungrounded  announcement  of  the  source  of  infection  of  cattle  and  sheep 
by  this  species.  The  only  work  upon  this  subject  which  will  be  worthy 
of  full  credence  is  experimental  feeding. 

Within  recent  years  it  has  been  customary  to  associate  the  larvae 
found  parasitic  in  some  animals  with  the  adults  parasitic  in  other  hosts 
simply  because  of  a  similarity  of  the  heads  and  hooks.  This  is  par- 
ticularly the  case  with  the  avian  tapeworms.  I  feel  it  necessary  to  enter 
a  protest  against  carrying  these  generalizations  too  far,  for  at  present, 
when  so  many  of  the  adult  avian  parasites  are  so  incompletely  described 


1  Notes  on  Parasites — 36 :  A  double-pored  eestode,  with  occasional  single  pores, 
Centralbl.  f.  Bakter,  u.  Parasitcnk.    1  Abt.,  XVII,  13-14,  pp.  457^69. 
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that  they  can  scarcely  be  recognized,  it  can  hardly  be  expected  that  the 
larva'  can  be  determined  with  certainty.  The  work  by  Mrazek,  Moniez, 
Ilamann,  von  Linstow,  and  others  in  describing  these  larval  forms  has 
been  most  valuable ;  but  authors  have,  I  believe,  generalized  too  much 
upon  these  observations.1 

Aclnoivledgmentx. — 1  am  indebted  to  the  following  gentlemen  for  fur- 
nishing me  with  specimens  for  study  in  preparing  this  revision: 

Prof,  Raphael  Blanchard,  of  Paris:  A  portion  of  Baird's  type  of 
Twnia  goezei;  specimens  of  Anophwcphala  wimcrosa  and  Cittotaiiia 
IcuefawtL  Dr.  (lustav  Brandes,  of  Halle:  Original  cotypes  of  Riehm's 
DipyHdhim  pert i imi tun ,  I).  lencJ>arti,  and  D.  latissimum.  Geheimrath 
Karl  Mobins  and  Dr.  A.  Collin,  of  Berlin:  Fragment  of  Rudolphi's 
Twniapecthmftt.  Prof.  Herbert  Osborn,  of  Ames,  Iowa:  Specimens  of 
Cittotwnia prwaxiuia.  Prof.  M.  J.Elrod,of  Bloomington,  Illinois:  Speci- 
mens of  liertia  americana.  Mr.  J.  H.  Tallichet,  of  Austin,  Texas:  Speci- 
mens ,of  Darainea  salmon  I  and  Cittotania  rar'tabilis.  Dr.  A.  K.  Fisher, 
Division  of  Mammalogy  and  Ornithology,  United  States  Department 
of  Agriculture:  Specimens  of  Darainca  rt'traetilis.  Mr.  Robert  A. 
Mills,  of  Chuluota,  Florida:  Specimens  of  Cittotwnia  variabilis  4mbrr 
cata.  Dr.  Austin  Peters,  of  Boston,  Massachusetts:  Specimens  of  C. 
variabiliH. 

The  other  material 3  used  belonged  to  collection  of  Bureau  of  Animal 
Industry  (collected  by  Curtice,  Hassall,  Stiles) ;  collection  of  the  United 
States  National  Museum;  collection  of  Leidy  (University  of  Pennsyl- 
vania), and  collection  of  Stiles  (United  States  National  Museum). 

Although  this  article  treats  primarily  of  leporine  cestodes,  it  has 
been  found  necessary  to  include  several  forms  from  other  hosts  for 
comparison. 

To  my  assistant,  Albert  Hassall,  I  am  indebted  for  the  entire  technique 
connected  with  the  specimens  used,  and  also  for  the  preparation  of  the 
bibliography,  and  to  Mr.  W.  S.  D.  Haines,  artist  of  the  Bureau  of  Ani- 
mal Industry,  Department  of  Agriculture,  for  preparing  the  plates. 

Unfortunately  much  of  the  material  at  my  disposal  was  poorly 

1  For  adetailed  discussion  of  this  subject  cf.  LStiles:  Report  upon  the  Present  Knowl- 
edge of  the  Tapeworms  of  Poultry,  Bull.  12,  Iinrnjiu  of  Animal  Industry,  U.  S.  Depart- 
ment of  Agriculture,  1896,  pp.  7-73,  pis.  i-xxi. 

-Since  issuing  my  preliminary  note  on  this  group,  I  have  received  the  following 
specimens  from  the  gentlemen  mentioned: 

Prof.  A.  Moniez,  of  Lille :  His  entire  collection  of  anoplocephaline  cestodes, 
including  the  type  specimen  of  Tcenia  toimerosa  and  undetermined  specimens  of 
Cittotamia  denticulata  and  C.  pectinata.  Geheimrath  Rudolf  Leuckart,  of  Leipzig: 
cotypes  of  Riehm's  Tamia  rhopalocephala  and  T.  rhopaliocephala  and  one  of  Meyner's 
originals  of  Timid  (Bertia)  mucronata.  Dr.  Victor  A.  Norgaa.nl,  of  Alice,  Texas: 
Specimens  of  Darainca  salmoni.  Dr.  O.  von  Linstow,  of  Guttingen :  Specimen  of 
Cittotwnia  pectinata.  Dr.  von  Marenzeller,  of  Vienna :  Several  of  Riehm's  cotypes. 
Dr.  Collin,  of  Berlin  :  Rudolphi's  cotypes  of  Twnia  denticulata. 

The  manuscript  of  this  article  was  delayed  in  order  that  these  specimens  could 
be  studied  and  the  results  incorporated  in  the  revision. 
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preserved,  so  tliat  a  number  of  points  I  have  been  obliged  to  leave  for 
further  study.  The  present  study,  however,  reduces  the  known  leporine 
forms  (Anilrya  and  Sertia  excepted)  to  a  comparatively  satisfactory 
system. 

It  must  be  held  in  mind  that  every  classification  proposed  for  the 
Cestoda  for  some  years  to  come  is  experimental  and  provisional,  for 
helminthology  is  not  yet  so  far  advanced  that  we  can  tell  with  any 
degree  of  certainty  what  characters  or  combinations  of  characters 
should  be  looked  upon  as  of  family,  subfamily,  generic,  subgeneric, 
specific,  and  varietal  value,  and  what  characters  should  be  attributed 
to  host-influence. 

Date  of  American  species. — "  Notes  on  Parasites — 3.8 :  Preliminary  note 
to  'A  Revision  of  the  Adult  Leporine  Cestodes,""  established  August 
28,  18II.T,  as  the  date  of  the  new  specific  names  used  in  this  paper. 

Important  notice  to  lielm'nithologists. — Owing  to  the  fact  that  Hassall 
and  I  have  been  using  material  from  different  helminthological  collec- 
tions, more  particularly  from  the  collection  of  the  Bureau  of  Animal 
Industry,  collection  of  the  United  States  National  Museum,  collection 
of  Hassall,  collection  of  Stiles,  and  collection  of  Leidy  (University  of 
Pennsylvania)  bearing  parallel  current  numbers,  some  confusion  has 
arisen  because  the  same  number  sometimes  appears  in  all  five  collec- 
tions. These  five  collections  were  commenced  independently,  and  as 
their  union  (temporary  or  permanent)  was  not  foreseen,  this  duplication 
of  numbers  could  not  be  avoided. 

To  avoid  such  confusion  in  the  future  as  far  as  possible,  the,  collection 
of  the  Bureau  of  Animal  Industry  and  collection  of  Stiles  will  be  cov- 
ered into  the  United  States  National  Museum,  and  receive  the  current 
numbers  of  the  helminthological  collection  of  the  Museum. 

The  numbers  which  have  been  published  will  not  be  affected  by  this 
change,  so  far  as  can  now  be  foreseen.  The  numbers  of  a  few  of  the 
specimens  which  have  been  distributed,  however,  will  in  all  probability 
be  changed.  Records  of  these  specimens  have  been  kept  in  the  Zoolog- 
ical Laboratory,  Bureau  of  Animal  Industry,  and  new  labels  bearing 
the  new  numbers  will  be  written  and  mailed  to  specialists  and  museums 
possessing'  such  specimens  as  are  affected  by  the  renumbering  of  the 
collections. 

The  Leidy  collection,  as  1  have  stated  in  another  publication,  is  depos- 
ited with  me  only  temporarily  and  will  be  eventually  returned  to  the 
University  of  Pennsylvania.  Duplicates,  however,  will  be  kept  with 
the  United  States  National  Museum. 

Family  TiENIID^E. 

Diagnosis. — Cestoda  with  distinctly  segmented  strobila;  head  pro- 
vided with  four  cup  shaped  suckers ;  rostellnm  well  developed,  or 

1  Yet.  Mag.,  II,  Juue,  1895,  pp.  341-316,  issued  Aug.  28, 1895. 
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rudimentary  and  not  always  evident  (  '.  or  entirely  absent);  genital 
pores  generally  lateral;  uterus  without  special  pore. 
Type  genus. — Tarnia,  Linnaeus,  1 7.">s. 

All  of  the  leporine  cestodes  known  at  present  belong  to  the  family 
Tteniidis,  in  which  most  authors  place  indiscriminately  all  tapeworms 
provided  with  four  cup-like  suckers.  Were  this  family  subjected  to 
revision  by  any  set  of  zoologists  except  helmiuthologists,  it  would 
undoubtedly  soon  be  raised  to  superfamily  rank  at  least,  and  divided 
into  several  families,  subfamilies,  and  numerous  genera.  Jtost  hel- 
miuthologists, however,  are  very  conservative  in  proposing  genera, 
even  when  very  prolific  in  establishing  species!  A  superfamily  T;cni- 
oideie  will,  I  believe,  soon  be  established,  but  this  step  it  will  be  well 
to  postpone  until  the  cestodes  of  birds  are  brought  into  better  order. 


ANALYTICAL  KEY  TO  THE  GENERA  OP  ATUJLT  TAPEWOKMS  FOUND  IN  LEPUS.1 


1.  Head  unarmed;  genital  pores  single  or  double;  ova  with  pyriform  body. 

  Anoploccplialineo  2 

Head  armed  with  numerous  hooks  on  tho  rostellum  and  stickers;  genital  pores 
single;  ova  without  pyriform  body   Davaima  (p.  194.) 

2.  Genital  pores  double ;  single  pores  a  rare  exception  and  then  in  strobihB  contain- 

ing double  pores   Citiohmia  (p.  170.) 

Genital  pores  single  3 

3.  Genital  pores  nnilateral;  testicles  unilateral  or  nearly  so,  in  portion  of  median 

field  opposite  pores ;  uterus  transverse  with  proximal  and  distal  egg  pouches; 

no  separate  and  distinct  prostatic  gland  present   Anoplocephala  (p.  150.) 

Genital  pores  irregularly  alternate ;  testicles  extend  across  tho  median  field  to  or 
beyond  the  ovary;  uterus  appears  as  a  network  or  as  a  transverse  tube  with 
egg  pouches   4 

4.  Separate  and  distinct  prostata  wanting ;  uterus  a  transverse  tubo  with  proximal 

and  distal  egg  pouches   lieriia  (p.  160.) 

Separate  and  distinct  prostata  present ;  uterus  reticulate ;  genital  pores  show  a 
markod  tendency  to  unilaterality   Andrya  (p.  154.) 

Kurjfkinilv  AWOPLOCBPHAilWa:.  R.  Blanchard.  1881. 

Diagnosis. — Tseniida;  with  unarmed  head;  genital  pores  lateral, 
single  or  double;  segments  nearly  always  broader  than  long;  uterus 
transverse  and  tubular,  or  reticulate;  ventral  canals  always  well  devel- 
oped; dorsal  canals  generally  less  developed;  ova  generally  with  pyri- 
form body;  calcareous  bodies  present  or  absent. 

Type  genus. — Anopioeeplinlii,  E.  Blanchard,  1848. 

Eiehm2  in  1881  placed  the  three  double-pored  rabbit  cestodes  known 
to  him  in  the  genera  Dipyliilium,  E.  Leuckart,  and  Vittolwnia,  Iiiehm, 
and  the  single-pored  forms  in  Taenia;  in  his  second3  paper  he  placed 

1  See  also  p.  213. 

3Zeitschr.  ges.  Naturw.,  3  ser.,  VI,  p.  200. 

3Studien  au  Cestoden,  Zeit.  ges.  Naturw.,  3  ser.,  VI,  pp.  545-610. 
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all  the  double-pored  forms  in  Dipylulium.  R.  Blanchard1  in  1891 
placed  the  double-pored  forms  in  Moniezia,  the  single-pored  forms  in 
Anoplocephala;  Stiles 2  in  1893  separated  the  double-pored  forms  from 
Moniezia,  but  did  not  establish  any  genus  for  them;  Eailliet3  in  1S93 
created  the  genus  Gtenotcenia  for  the  double-pored  forms  and  Andrya 
for  the  single-pored  forms. 

My  studies  now  lead  me  to  adopt  Cittotcenia  for  the  double-pored 
leporine  cestodes,  and  to  divide  the  unarmed  single-pored  forms 
between  the  genera  Anoplocephala,  Andrya,  and  Bertia. 

Genus  ANOPLOCEPHALA,    E.    Blanchard,   1848  (nec 
Stal  1870). 

1848,  Anoplocephala,  E.  Blanchard,  Ann.  des  Sci.  nat.,  3  ser.,  Zool.,  X,  p.  344.  Type 

by  elimination,  Tamia  equina  perfoliata,  Goeze,  1782. 
1871,  riagiotwnia,*  Peters,  Proc.  Zool.  Soc.  Lond  ,  p.  146.    Type,  Taenia  gigantea, 

Peters,  1856. 

1891,  "  Plagotwnia,  Peters,  1871"  (as  synonym)  in  R.  Blanchard,  Mem.  Soc.  zool. 
France,  IV,  p.  446. 

Diagnosis. — Anoplocephalinte  with  segments  broader  than  long. 
One  set  each  of  male  and  female  organs  in  each  segment;  genital  pores 
unilateral  (dextral5);  testicles  in  the  aporose,  oyary  in  the  pore  side  of 
the  median  field.  Uterus  a  transverse  tube  with  proximal  and  distal 
pouches.  Dorsal  canals  lie  dorsal  or  lateral  of  ventral  canal.  Genital 
canals  cross  the  longitudinal  canals  and  nerves  dorsally.  Calcareous 
bodies  (always?)  absent  from  parenchyma.  Eggs  with  well-developed 
pyriform  body.    Hosts:  Perissodactyla,  Rodentia. 

Type.— A.  perfoliata  (Goeze,  1872),  E.  Blanchard,  1848. 

'Sur  les  Helminthes  des  Primates  Anthropoides,  Me"m.  Soc.  zool.  France,  IV,  pp. 
186-196.  Notices  helminthologiques :  7  —  Cestodes  da  groupe  des  Anoplocephalinie 
E.  Blanchard,  1891,  Mem.  Soc.  zool.  France,  IV,  pp.  443-450. 

2  A  Revision  of  the  Adult  Cestodes  of  Cattle,  Sheep,  and  Allied  Animals,  Bull.  IV, 
Bur.  An.  Ind.,  TJ.  S.  Dept.  Agric. 

^Traitc"  Zool.  m6d.  et  agric,  I. 

4Max  Braun  (1894,  Vermes,  36-37  Lieferun'g,  p,  1138)  erroneously  gives  the  date  of 
this  genus  as  1870;  R.  Blanchard  Bpells  the  generic  name  Plagotrenia.  A  typograph- 
ical error  in  K.  Blanchard,  1891,  p.  446,  gives  Anoplocephala  the  date  of  1868,  while 
Braun  (loc.  cit.,  p.  1133)  dates  the  genus  1847.  Errors  of  this  kind  natnrally  creep 
into  every  author's  writing.  In  this  connection  I  would  call  attention  to  the  list  of 
Cestoda  given  by  Braun  (loc.  cit.,  pp.  1133-1145).  While  this  list  is  extremely  valua- 
ble in  tracing  the  different  species,  it  must  not  be  looked  upon  as  complete;  further- 
more, care  must  be  exercised  in  using  the  dates  of  species  given  by  Braun.  Eutlolphi's 
species  of  1810  are  erroneously  given  as  1808 ;  Krabbe's  Bpecies  of  1869  are  erroneously 
given  as  1870.   A  number  of  other  species  are  also  incorrectly  dated. 

5  In  A.  wimerosa  the  pores  are  evidently  dextral,  but  in  the  other  species  I  am 
unable  to  determine  whether  they  are  dextral  or  sinistral,  either  from  the  figures  or 
descriptions  given  by  various  workers.  In  one  of  my  preparations  of  A.  mamillana 
they  are  certainly  sinistral;  in  another  preparation  they  are  apparently  dextral. 
Professor  Zschokke  has  reexamined  his  preparations  of  J.  mamillana  at  my  request 
and  writes  me  that  he  finds  the  pores  dextral,  which  agrees  with  the  topography 
found  upon  a  preparation  by  Railliet  very  recently  sent  to  me. 
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R.  Blanchard  in  1891  admitted  the  following  aperies  to  this  genus: 


A.  perfoliata1  (Goeze,  1782). 
A.  mamillana  (Mehlis,  1831). 
A.  plicata  (Zeder,  1800). 
A.  transvermria  (Krabbe,  1879). 
A.  wimeroaa  (Moniez,  1880). 
A.  globiceps*  (Diesing,  1856). 


A.  blanehardi,  Moniez,  1891. 
A.  zebras  (Rudolphi,  1810). 
A.  hyracis  (Rudolphi,  1810). 
A.  gigantea  (Peters,  1856). . 
Taenia  rhopalocephala,  Riehm,  1881. 
T.  rkopaliocephala,  Riehm,  1881. 


Two  of  these  species,  Tcenia  rhopalocephala  and  T.  rhopaliocephala, 
I  refer  with  Eailliet  to  the  genus  Andrya  (vide,  p.  134).  Of  the 
other  species,  A.  wimerosa  is  the  only  one  which  occurs  in  rabbits. 
This  form  is  very  closely  allied  to  A.  mamillana  of  the  horse  and 
A.  transversaria  of  the  marmot,  which  are  here  introduced  for  com- 
parison. Several  of  the  remaining  forms  require  further  study  before 
their  generic  position  can  be  looked  upon  as  fully  established.  Setti 
(1893)  refers  Arhynchotamia  critiea  Pagenstecher,  1877,  and  Taenia 
ragazzii  Setti,  1891,  from  Syrax  to  this  genus. 


ANOPLOCEPHALA  WIMEROSA  (Moniez,  1880),  R.  Blanchard,  1891. 

(Plato  V,  figs.  1-7.) 

1880,3  Tcenia  wimerosa,  Moniez,  Bull,  scientif.  du  Depart,  dn  Nord,  2  ser.,  3  ann.,  110. 6, 
JuiD,  pp.  240-242. 

1891,  Anoploceohala  wimerosa  (Monirz,  1880),  R.  Blanchard,  Miim.  Soc.  zool.  France, 
IV,  p.  187,  p.  449. 

1893,  Andrya  wimerosa  (Moniez,  1880),  Railliet,  Traite"  de  Zool.  med.et  agric.,  I,  p. 
283. 

Moniez,  in  1880,  described  as  T.  wimerosa  a  cestode  which  he  found 
in  Lepus  euniculus  at  Wimereux.    His  description  reads  as  follows : 

[p.  241.]  Le  Tcenia  Wimerosa  appartient  au  type  du  Taenia  expansa.  Observe"  h  1'oeil 
nu  ou  sous  de  faiblee  grossissements,  cette  espece  qui  atteint  h  peine  un  centimetre  de 
long  sur  une  largeur  de  un  millimetre  et  demi,  se  pre"sente  aveo  un  corps  e"pais,  forme" 
d'une  dizaine  d'annoaux  seuloment.  La  t&te  est  grosse,  les  ventouses  e"cartc"es,  il 
n'y  a  ni  bulbe  ni  crochets,  le  cou  est  nul.  Les  anneaux  s'accusent  d'abord  par  des 
plis  accentues;  leur  rebord  inferieur  tres  saillant  est  arrondi  et  orne"  d'une  serie  de 
cils  el^gamment  disposes;  leur  aspect  rappelle  celui  des  cils  des  ventouses  doiit  j'ai 
parle"  ailleurs  il  propos  de  la  Ligule. 

L'appareil  genital  n'eBt  pas  double  dans  cette  espece  couime  cbez  beaucoup 
d'Inermes  et,  par  une  autre  particularity,  tous  les  anneaux  le  portent  du  meme  cote". 
En  mome  temps,  l'ouverture  ge'nitale  deTbouche  au  rebord  inferieur  de  l'anneau,  bien 

1  The  tapeworms  of  the  horse  should  be  subjected  to  an  anatomical  revision,  and  at 
the  same  time  their  specific  names  should  he  correctly  established.  I  refrain  from 
attempting  to  straighten  out  these  names  at  present,  as  this  can  be  done  satis- 
factorily only  when  one  has  a  good  line  of  specimens  before  him.  The  tapeworms 
of  horses  are  unfortunately  very  poorly  represented  in  the  Bureau  of  Animal  Indus- 
try collection. 

sLiihe,  1895  B,  pp.  202-205,  has  recently  reexamined  Diesing's  type  material  of  this 
species,  and  has  shown  it  to  be  an  unquestionable  Anoplocephala. 

3 The  citations  immediately  following  the  specific  names  include  only  those  articles 
which  have  a  direct  bearing  on  the  synonymy  s.  st. ;  other  references  are  cited  in  the 
text  by  date  of  publication.    (See  Bibliography^  p.  222.) 
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quo  la  poche  pe"niale  soit  situe*e  exactement  en  son  milieu ;  le  pdnis,  qui  est  tree  long, 
deerit  done  pour  sortir  une  courbe  accentual..  La  saillie  que  ce  dernier  orfrane  peut 
faire  en  dehors  est  considerable. 

Le  de>eloppement  de  la  poche  pcniale  imprimo  des  modifications  particulieres  a  la 
forme  de  cet  animal.  La  poche  prniale  occupe  d'aboril  la  plus  grande  partie  de 
l'anncau;  par  suite  de  la  rapidity  de  son  deVeloppement,  qui  marclic  beaucoup  plus 
vite  que  celui  du  Teste  de  l'anneau,  elle  forme,  sur  le  bord,  une  saillio  trcs  forte  qui 
s'eiface  a  mesuro  que  l'anneau  grandit.  La  symfHrie  Be  trouve  ainsi  retablie,  mais 
le  d^veloppement  dee  omfs  fait  bientfit  disparaitre  completement  l'^norme  poche 
pe"niale. 

Los  forts  lii'ossissements  permettent  de  voir  lew  ceufs;  dont  les  caracti'res  sont 
ceux  des  teufs  des  Tnuiins  inermes  [p.  24'2]  vrais;  leur  apparcil  pyriformo  est  tres 
deVeloppe.  Les  muscles  longitndinaux  sont  gros  et  fornient  une  zone  continue  et 
peu  e"paisse.    La  /one  de  proliferation  est  tres  etendue  et  sous-jacente  aux  ventouses. 

Blanchard  in  1891  found  the  same  form  in  Lepus  nwiahifin  and 
determined  it  as  an  Anoplocephala. 

Eailliet  in  1893  transferred  it  to  Lis  genus  Anflrya. 

Through  the  kindness  of  Blanchard,  I  obtained  a  number  of  his  speci- 
mens upon  which  the  following  details  are  based: 

The  worms  attain  10  mm.  in  length  by  2  mm.  in  breadth.  The  head 
is  unarmed,  nearly  square  when  viewed  en  fact',  measuring  about  0.7S 
to  0.88  mm.  broad ;  it  sits  like  a  knob  on  the  end  of  the  strobila,  from 
which  it  is  sharply  defined.  Kb  rostellum  was  visible.  The  four  suck- 
ers are  powerful,  having  a  diameter  of  nearly  0.4  mm.  Keck  absent 
segmentation  beginning  immediately  back  of  the  head;  as  many  as  28 
segments  are  present  in  some  individuals.  The  anterior  segments  are 
much  broader  than  long  and  somewhat  asymmetrical;  the  posterior 
segments  may  measure  2.24  mm.  broad  by  0.8  mm.  long;  in  some  cases 
they  become  nearly  as  long  as  broad.  The  genital  pores  are  unilateral 
and  dextral. 

The  reproductive  glands  are  confined  to  the  anterior  third  of  the 
worm,  while  the  posterior  two-thirds  are  occupied  by  the  uterus.  The 
genital  pore  becomes  almost  or  quite  obliterated  upon  the  atrophy 
of  the  glands.  The  testicles  are  confined  entirely  to  the  aporose  side 
of  the  segment,  as  is  the  case  with  Anoplocephala  mamillana  and 
A.  transrcrsaria. 

This  parasite  is  very  closely  allied  to  A.  mamillana  of  the  horse. 
From  the  descriptions  of  former  authors  and  from  my  own  studies,  I 
propose  the  following  as  a  revised  specific  diagnosis: 

Diagnosis. — Anoplocephala  wimcrosa  (Mouiez,  18S0),  R.  Blanchard, 
1891:  Strobila  attains  10  mm.  in  length  by  1.5  to  2.25  mm.  in  breadth, 
and  contains  from  10  to  28  segments  which  are  always  broader  than 
long;  proximal  segments  often  asymmetrical  in  outline.  Distal  seg- 
ments attain  about  2.25  mm.  broad  by  0.8  mm.  long,  rarely  becoming 
nearly  as  long  as  broad.  Head  unarmed,  nearly  cuboid,  measuring  0.7 
to  0.88  mm.,  and  sits  like  a  knob  on  the  end  of  the  strobila;  rostellum 
not  observed;  suckers  0.4  mm.  in  diameter,  prominent,  rounded,  open- 
ing diagonally  forward ;  posterior  lobes  absent.  Keck  absent.  Gem 
tal  pores  unilateral,  dextral.    The  sexual  glands  are  confined  to  the 
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proximal  third  of  the  worm,  tbo  uterus  occupying  flic  distal  two-thirds. 
Male  organs:  Testicles  about  15  to  30  in  a  segment,  left  of  the  median 
line;  they  appear  in  the  first  or  second  segment,  and  atrophy  by  the 
fifteenth;  cirrus-pouch  dorsal  of  vagina,  attains  0.48  mm.  in  length, 
crossing  the  longitudinal  canals  dorsally.  Female  organs:  Ovary 
appears  in  earliest  segments  in  about  the  median  line,  and  atrophies 
earlier  than  the  testicles;  receptaculuin  seminis  elongate;  uterus  ven- 
tral, transverse  with  distal  and  proximal  pouches.  Ova  52  ft  in  diame- 
ter, pyriform  body  12  /i,  horns  crossed.  Dorsal  canal  dorsal  to  lateral 
of  ventral  canal.  Genital  canals  pass  dorsally  of  longitudinal  canals 
and  nerves. 

Hosts. — European  Kabbit  (Lepus  euniemhis)  by  Mxiniez;  Mountain 
Hare  (L.  variabilis)  by  11.  Blanchard. 

Type. — No.  1452,  U.K.N.M.,  belongs  to  collection  of  Moniez.  Typi- 
cal specimens  in  collection  of  B.  Blanchard  (Paris);1  collection  of 
Bureau  of  Animal  Industry;1  collection  of  Stiles  (U.S.N.M.);1  Tv'os. 
132,  1353,  1358,  1359,  1300,  1361,  U.S.N.M.;'  collection  of  Hassall;1 
collection  of  Leidy  (University  of  Pennsylvania);1  collection  of  Har- 
vard University;1  collection  of  II.  li.  Ward. 

Geographical  distribution. — France:  Wimereux  (by  Moniez);  Brian- 
con,  by  E.  Blanchard. 

ANOPLOCEPHALA  MAMILLANA  (Mehlis,  1831),  R.  Blanchard,  1891. 
(Plates  V, fig. 8;  VI.  figs.  1-3.) 

1831,  Tamia  mamillana,  Mehlis,  Gurlt's  Lehrbuch  d.  path.  Anat.  d.  Hausslhigethiere, 

I,  p. 380,  pi. ix,  figs. 7, 11. 
1891,  Anoplocephala  mamillana  (Mehlis,  1831),  K.  Rlanciiard,  Mem.  Soc.  zool.  France, 

IV,  p.  187. 

Diagnosis. — Anoplocephala  mamillana  (Mehlis,  1831),  E.  Blanchard, 
1891:  Strobila  attains  0  to  30  mm.  in  length  by  1  to  6  mm.  in  breadth. 
Head  unarmed,  0.7  to  0.8  mm.  broad  by  0.5  mm.  long;  suckers  very 
muscular,  elliptical  with  elongate  openings;  posterior  lobes  absent. 
Neck  absent.  Thirty- five  to  fifty-two  segments  present,  the  distal  4  to 
8  completely  filled  with  ova;  sexually  active  segments  3  to  5  mm. 
broad  by  0.3  to  0.0  mm.  long;  posterior  segments  may  attain  2  mm.  in 
length.  Genital  pores  unilateral  in  posterior  half  of  lateral  margin. 
Male  organs:  Testicles  confined  to  aporose  side  of  segment, appearing 
in  the  first  segments,  and  atrophying  by  the  seventeenth  to  eighteenth 
segments;  they  are  00  to  100  in  number;  cirrus-pouch  well  developed, 
may  attain  0.8  mm.  in  length,  cirrus  spinous.  Female  organs:  Vagina 
ventral  of  cirrus-pouch;  ovary  visible  in  seventh  segment,  reaches  its 
highest  development  in  thirteenth  to  sixteenth  and  atrophies  in  twen- 
tieth to  twenty-second;  it  is  situated  slightly  to  the  right  of  the  median 
line;  receptaculuin  seminis  globular ;  the  transverse  uterus  appears  in 
fifth  or  sixth  segment,  develops  proximal  and  distal  pouches,  and 
begins  to  fill  about  the  fifteenth  segment;  eggs  oval,  88  11  by  50  toOO  ft. 


1  Specimens  distributed  from  collection  of  R.  Blanchard. 
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Dorsal  canal  dorsal  to  lateral  of  ventral  canal.    Genital  canals  pass 
dorsally  of  longitudinal  canals  and  nerves. 
Host. — Horse  {Eqiitis  eaballus). 

This  diagnosis  is  based  iti  part  upon  the  anatomical  discussion  of 
this  worm  by  Zschokke,1  in  1888. 

ANOPLOCEPHALA  TRANS VERSARIA  (Krabbe,  1879),  R.  Blanchard,  1891. 
(Plate  VI,  figs.  4-7.) 

1879,  Twnia  transver&aria  Kraube,  Verh.  d.  K.  Ges.  d.  Frde.  d.  Natur,  Anthropol.  und 

Ethnographie,  XXXIV,  Moskau,  pp.  2-3,  figs.  1-6. 
1891,  Anoploct-phtila  transrersaria  (Krabbe,  1879),  L\  Blanchard,  Mem.  Sor.  zool. 

France,  IV,  p.  448. 

J>ia;inosis. — Atwplocephala  Iransrersuriti  (Krabbe,  187!)),  E.  Blanch- 
ard, lS'Jl :  Strobila  attains  10  to  10  cm.  in  length  by  C  to  8  mm.2  in 
breadth,  and  is  composed  of  L'OO  to  300  segments.  Head  distinct,  0.0 
to  0.8  mm.  broad  by  0.0  mm.  long,  suckers  powerful  and  prominent; 
posterior  lobes  absent;  neck  absent.  Genital  pores  unilateral  at  about 
the  middle  of  the  margin.  Male  organs :  00  to  SO  testicles  to  each  seg- 
ment, confined  to  the  aporose  portion  of  the  median  field;  cirrus-pouch 
large.  Female  organs:  Vulva  ventral  of  cirrus-pouch;  receptaculum 
seminis  elongate;  ovary  in  pore-side  portion  of  median,  field;  uterus 
transverse,  with  pouches.  Dorsal  canal  lateral  of  ventral  canal.  Gen- 
ital canals  pass  the  longitudinal  canals  and  nerves  dorsally.  Ova  with 
well-developed  pyriform  body. 

Hunt. — A  rctnmys,  sp.;  in  Turkestan  by  Fedschenko. 

Diagnosis  is  based  011  Zschokke's  anatomical  discussion  in  ISSS.3 

Genus  ANDRYA,  Railliet,  1893. 

1893,  Andrya,  Railliet,  Traits  de  Zoologie  medicate  et  agricole,  I,  p.  283.  Type, 
Twnia  rhopalociphalu,  Riehm,  1881. 

Proruiounl  tt'mynoxiH. — Anoplocephaliiue  with  segments  broader  than 
long,  or  as  long  as  broad.  One  set  each  of  male  and  female  organs  to 
each  segment;  genital  pores  irregularly  alternate  with  marked  ten- 
dency to  unilaterality :  female  glands  in  median  field  on  pore  side  of 
median  line;  uterus  appears  as  a  network  with  peripheral  dichotomous 
branches  and  afterwards  assumes  a  more  saccular  form;  testicles 
confined  to  median  field;  a  distinct  round  or  elongate  pedunculated 
prostatic,  gland  near  ventral  canal  on  pore  side  of  median  field;  genital 
canals  pass  dorsally  of  ventral  (and  ?  dorsal)  canal  and  nerve.  Dorsal 
canal  dorsal  to  dorso — ( ?  lateral )  of  ventral  canal.  Calcareous  corpus- 
cles develop  in  distal  portion  of  strobila.  Egg  with  well  developed 
pyriform  body,  the  horns  of  which  are  rather  short.    Hosts:  Rodents. 

Type. — Andnjd  rhopalocephala  (Eiehm,  1881),  Stiles,  1805. 

'Reches.  Strnc.  Anat.  et  Histl.  des  Cestodes,  Geneve,  pp.  18-46,  figs.  1-14. 

-There  is  evidently  a  typographical  error  in  Zschokke's  fignres,  for  he  gives  the 
breadth  of  tho  mature  segments  at  0.6  to  0.8  mm.,  yet  states  on  the  same  page  that 
the  proglottids  are  0.5  mm.  long,  and  twelve  times  as  broad  as  long. 

3  Reches.  Struc.  Anat.  et  Histl.  des  Cestodes,  Geneve,  1888,  pp.  47-63,  figs.  15-20. 
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The  genus  Andrya  was  proposed  by  l.ailliet  in  the  following  words: 

II  u'e.ni  pas  douteux,  bien  que  leur  etude  amitoiuique  soit  encore  pen  avancee,  que 
lea  anoploci5pbalhii;s  des  Rongeurs,  pouivus  de  pores  f>'<;mtaux  alternes,  doivent  rtre 
squires  gducriquement  de  c<mx  des  Squidrs,  qui  out  les  pores  ge"nitaux  unilatrraux. 
Nous  en  faisons  done  le  genre  Andrya,  d'apri'8  le  Tasnia  rhopalocephala  Riehm,  ct  en 
l'honneur  de  Nicolas  Andry,  le  savant  medecin  du  XVIp  eiecle,  qui  a  contribute  l'uu 
dos  premiers  a  cUucider  l'histoire  des  Teniades. 

Besides  the  type-spedes,  llailliet  placed  here  Tcenia  rhopalioccphala, 
Riehm  (=  Anoplocephala  cuniculi,  If.  Blanch ard),  and  T.  ivimera.sa, 
Moniez.  The  latter  species  T  return  to  the  genus  Anoplocephala  (p.  151). 
In  my  preliminary  note  in  ISO.")  I  placed  an  American  form  (Andrya 
amerieana)  in  Eailliet's  genus,  but  since  examining  Meyner's  specimens 
of  Berlin  mucronata  L  am  inclined  to  transfer  A.  americana  to  the  genus 
Bcrtia,  see  p.  l(i-"».  Regarding  the  validity  of  the  genus  Andrya,  see  p, 
104.  Of  Riehm's  original  material  I  have  obtained  the  following  speci- 
mens: 

Cotypes  of  Riehm's  'Tamia  rhopalocephala  .and  Tainia  rhopalioccphala. 


.Redetermined  as— 


Andrva  cuniculi. 

Do.? 
Andrya  rhopalo- 
i«j)bala. 

Do!? 


All  of  these  specimens  were  evidently  originally  determined  by 
Riehm,  who,  however,  trusted  too  much  to  the  external  form  of  the 
segments,  for  a  careful  comparison  of  the  worms  with  Riehm's  figures 
and  description  shows  that  some  of  the  specimens  were  misdetermined. 

Riehm  states  that  his  T.  rhopalocephala  was  found  only  in  Lepus 
timiditK,  while  T.  rhopaliocephala  (  =  Andrya  cuniculi)  was  confined  to 
Lepus  cuntculuH.  Whether  the  discrepancies  between  his  labels  and 
this  statement  are  due  to  an  error  in  host  determination  or  an  error  in 
writing  the  labels  of  the  specimens  is  a  point  which,  of  course,  can  not 
now  be  settled.  For  the  present  I  adopt  his  statements  and  assume  an 
error  in  the  labels.  If  both  host  determination  and  labels  are  correct, 
then  Andrya  cuniculi  must  also  occur  in  Lepus  timidus.  This  poiut 
must  be  settled  by  new  collection  of  material. 

None  of  the  specimens  are  in  very  good  condition,  on  which  account 
I  am  unable  to  enter  into  a  detailed  study  of  the  organs.  Hy  observa- 
tions, however,  lead  me  to  accept  both  species  as  well  founded,  and  my 
results  agree  in  general  with  those  obtained  by  Riehm. 

ANDRYA  RHOPALOCEPHALA  (Riehm,  1881),  Stiles,  1895. 
(Plates  VII,  figs.  1-7;  VIII,  1-3.) 
11800,  A lyselminthm pectinatus  (Goeze.  178l'),  Zeder,  Erster  Nachtrag  z.  Naturg.  der 

Eingeweidewiirmer,  Leipzig,  p.  246-249. 
11803,  Halysis  pectinata  (Goeze,  1782),  Zedkr,  Anleitung  z.  Naturg.  der  Eingeweide- 
wiirmer, p.  332. 


1377 
1378 
1379 


Taenia  rhopalocephala. 

.  ..„do  

 do  


Taenia  rhopaliocephala 
Taenia  rhopalocephala. 


LeptiB  timiihis  

Lepus  cuuiculns.. 
Lepus  timidua. . . . 


Received  from— 


Vicuna  Muscnm . . 
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18X1,   Tamia  rhopalocephala,  liiEHM,  Zeitschr.  f.  d.  ?jes.  Xaturwiss.,  3  ser.,  VI,  p.  200; 

551-562,  pi.  v,  tigs.  1,  7-10,  18,  vr,  1. 
1891,  Anoplooephala  rhopalocephala  (Rieii.m,  1881),  R.  Blan'CHard.  .\16m.  Soc.  zool. 

France,  IV,  p.  418. 

1803,  Andrya  pectinata  (  [Goeze,  1782]  Zkdkr.  1800),  Railliet,  Trail 6  do  Zool.  mCd.  et 
agric,  I,  p.  283. 

1X05,  Andi/ra  rhopalocephala  (Riehm,  1881),  Stiles,  Vet.  Mag.,  II,  pp.  343,  344. 

I  can  find  no  evidence  that  Goeze  (1782)  had  any  single-pored  forms 
before  him  when  he  described  his  Tan  in  pectinata.  Zeder 1  in  J  SOD  rede- 
scribed  what  he  supposed  was  Gocze's  species,  but  states  that  the  pores 
were  single.  Riehm2  in  1881  considered  Zeder's  species  identical  with 
the  one  now  under  consideration,  and  authors  have  followed  him  in 
this  opinion.  Zeder's  description  appears  to  me,  however,  altogether 
too  fragmentary  to  accept  this  view  as  proven;  at  the  same  time  it  is 
impossible  to  definitely  disprove  Eiehm's  conclusion.  Biehm3  in  1881 
was  the  first  to  recognize  Tainia  rhopalotephttla  as  a  distinct  form;  his 
revised  diagnosis*  reads  as  follows : 

Kopf  hakenlos,  gross  und  keulonformig,  mit  stark  vorspringenderj,  miichtigen 
Saugniipfen,  scharf  abgesetzt  gegen  den  Halstheil.  Geschk  chtsoffmingcn  einfach  iin 
unteren  Viertheil  des  Proglottidenrandes  gelegen,  meist  durchgliugig  auf  dorselben 
Seite.  Glieder  trapezturnng,  etwa  eben  bo  breit  als  lang.  Liinge  im  auBgestreckten 
Zustande  60 — 80  cm.,  Breite  der  reifsten  Glieder  wcuig  uber  5  ram.  Wohnthier: 
Lepus  iimidua. 

Blanchard5  in  1891  transferred  Eiehm's  species  to  the  genus  Anoplo- 
eephala,  while  Kailliet6  in  181)3  took  it  as  type  of  the  genus  Andrya. 
Eailliet  reverted  to  Zeder's  specific  name,  but  I  now  adopt  rhopalo- 
cephala on  the  ground  that  Zeder's  pectinata  was  not  proposed  as  a  name 
for  a  new  species,  but  Zeder  was  under  the  impression  that  he  was 
redescribing  Goeze's  form.  And ryti  rhopalocephala  has  not  yet  been 
recorded  for  this  country.  The  following  statements  are  based  upon 
Eiehm's  specimen  (Xo.  1484,  TT.S.N.JI.),  mentioned  on  p.  155. 

The  anlage  of  the  genital  canals  and  female  glands  appears  earlier 
than  the  testicles.  Iu  the  lateral  third  of  the  segment  on  the  pore 
side  the  undifferentiated  anlage  of  the  canals  may  be  distinguished 
in  the  distal  portion  of  the  segment,  and  at  its  median  end  it  becomes 
widened  to  form  the  anlage  of  the  female  glands.  The  anlage  of  the 
canals  gradually  thickens  while  the  portion  destined  to  form  the  female 
glands  becomes  more  or  less  distinctly  separated  from  it.  At  a  time 
when  this  apparent  separation  takes  place,  small,  quite  indistinct, 
points  of  chroinatophile  material  appear  in  the  aporose  portion  of  the 
median  field  and  form  the  anlageu  of  the  testicles.    The  segment  now 

'Ersfcer  Nachtrag  zur  Natur.  der  Eingew.,  Leipzig,  pp.  246-249. 
2Stud.  an  Cestoden,  Zeit.  ges.  Nat.,  3  eer.,  VI,  pp.  545-546,  pi.  v-vi. 
3[Untersuchungen  an  den  Bandwiirmern  der  Hasen  und  Kauinchen],  Zeitschr.  ges. 
Natnrw.,  3  ser.,  VI,  p.  200. 

'Studien  an  Cestoden,  Zeitschr.  ges.  Naturw.,  3  ser.,  VI,  p.  551. 
5Me*m.  Soc.  zool.  France,  IV,  p.  448. 
sTraite'  de  Zool.  mid.  et  agric.,  1,  p.  283. 
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measures  about  0.0  mm.  broad  byO.'JSnnh.  long.  Theanlageof  thecanals 
next  becomes  differentiated  into  the  anlagen  of  the  male  and  the  female 
ducts,  and  the  anlage  of  the  female  glands  divides  into  the  anlagen  of 
the  separate  glands.  The  testicles  are  now  distinct;  the  segments 
measure  1  mm.  broad  by  0.64  mm.  long.  The  ovarial  tubes  then  become 
distinct,  the  receptacnlum  seminis  appears  and  increases  in  size,  and  the 
elongated  prostata  and  the  cirrus  pouch  develop.  The  developed  cirrus 
pouch  measures  about  0.32  mm.  long  by  0.1  C  mm.  broad.  In  the  mean  time 
the  testicles  have  encroached  upon  the  pore  side  of  the  segment  ante- 
rior to  the  ovary.  The  next  change  in  the  segments  is  brought  about 
by  the  development  of  the  uterus,  which  gradually  hides  the  testicles 
from  view.  As  my  material  is  very  poorly  preserved,  and  hence  does 
not  stain  altogether  satisfactorily,  the  description  of  the  various  stages 
of  the  uterus  must  be  left  for  some  one  who  can  obtain  fresh  specimens. 
Plate  VII,  fig.  7,  represents  a  segment  measuring  2.08  mm.  broad.  The 
cirrus  pouch  with  the  enclosed  inverted  cirrus  is  the  only  portion  of 
the  male  organs  which  is  now  visible.  The  female  glands  have  also  dis- 
appeared, but  the  receptacnlum  seminis  is  still  present.  The  uterus 
fills  the  entire  median  field  of  the  segment  and  appears  as  a  reticulate 
structure,  with  dichotomous  branches  on  the  periphery.  As  the  ova 
develop,  the  boundaries  between  the  different  branches  of  the  network 
become  more  and  more  indistinct  and  the  uterus  assumes  the  form  of  a 
simple  sac  (Plate  VIII,  fig.  1),  in  which  no  divisions,  or  at  most  extremely 
fragmentary  and  rudimentary  divisions,  are  visible.  The  cirrus  pouch 
and  the  receptaculum  seminis  are  still  present. 

Whether  this  uterus  is  primarily  an  actual  network,  or  whether  it  is 
originally  a  simple  tube  with  numerous  proximal  and  distal  branches 
which  secondarily  anastomose  and  then  gradually  disappear  to  form  a 
common  simple  sac,  can  not  be  stated  at  j>resent  with  certainty,  but 
with  the  data  now  at  hand,  I  incline  decidedly  to  the  latter  view. 

The  ova  measure  52  to  60  ft;  the  pyriform  body  measures  12  n  broad 
by  28  fi  long  (horns  included). 

In  the  younger  segments  no  calcareous  corpuscles  are  visible.  "When 
the  ova  in  the  uterus  become  more  distinct  and  the  partitions  in  the 
uterus  become  less  distinct,  a  few  calcareous  corpuscles  appear  in  the 
cortical  portion  of  the  segments.  As  the  shells  of  the  ova  develop,  the 
calcareous  corpuscles  become  numerous. 

From  Eiehm's  anatomical  description  and  from  my  own  study,  I  pro- 
pose the  following  as  a  revised  specific  diagnosis: 

Diagnosis. — An<h\i/<<  rhopaloccphala  (Riehm,  1881),  Stiles,  1895:  Stro- 
bila  attains  60  to  80  cm.  in  length  by  .">  mm.  in  breadth.  Head  unarmed, 
about  1  mm.  in  diameter,  nearly  quadrate  in  apex  view.  Neck  about 
1  mm.  long.  Segments  500  to  600  in  number;  active  segments  slightly 
broader  than  long;  segments  gradually  increase  in  length  so  that 
posterior  segments  are  as  long  as  broad;  they  may  attain  5  to  5.5  mm. 
in  breadth.   Genital  pores  single,  near  posterior  corner  of  the  segment, 
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for  tin;  greater  part  unilateral.  Genital  organs  appear  in  about  the 
one-hundred th  segment.  Male  organs:  Testicles  dorsal,  comparatively 
few  in  number,  75  to  80  fi  in  diameter,  and  more  numerous  in  the 
aporoso  than  in  the  pore  side  of  the  segment;  cirrus  pouch  0.32  to 
0.34  mm.  long  by  0.10  mm.  broad;  cirrus  short,  generally  lies  in  two 
spirals  within  the  pouch;  prostata  elongate.  Female  organs:  Vagina 
slightly  distal  of  cirrus  pouch,  swells  to  a  large  reeeptaeulmn  semiuis 
median  and  dorsal  of  ventral  canal;  ovary,  shell-gland,  and  vitellogene 
gland  distal  in  pore  half  of  median  lield:  uterus  ventral,  appears  as 
an  apparent  network  with  dichotomous  peripheral  branches,  and  finally 
forms  a  sac  with  indistinct  partitions  or  without  partitions.  Ova  52  to 
60  /j;  pyriform  body  12  ji  broad '  by  28  //  long.  Calcareous  bodies 
appear  in  segments  containing  ova,  and  become  numerous  in  segments 
in  which  the  egg  shells  are  distinct. 

Host. — European  Hare  (Lepus  timiilus)  by  Biehm  in  Saxony. 

Cotypes. — Nos.  1379,  1484,  1485,  U.8.X.5I.;  collection  of  Leupkart; 
Vienna  Museum. 

ANDRYA  CUNICULI  (R.  Blanchard,  1891),  RailUpt,  1893. 

Plates  VIII,  figs.  4-8;  IX,  fig.  1. 

1881,  Twniarhopaliocephala  [nee  rhopalocephala]  Rieiim,  Zeitstbr.  f.  d.  ges.  Naturwies., 

3  si  r.,  VI,  pp. 562-505,  pis.  v,  fig.  2.  vi.  fig.  3. 
1891,  Anoplocephala  funiculi,  R.  Blanchard,  Mpih.  Soc.  zool.  France,  IV,  p.  447. 
1893,  Andrya  funiculi  (R.  Blaxchakd,  1891),  Railliet,  Traite  d.  Zool.  m6d.  et  agric, 

I,  p.  283. 

Riehm  described  this  form  in  1881  under  the  following  diagnosis: 
Kopf  hakenlos,  klein,  aber  gegen  den  sehr  diinncn  Halstheil  stark  kimlenfiirmig 
abgesetzt,  wenn  let/tcre  nicht  zu  stark  coutrabiert  ist.  GeseklechtsorTnungen  ein- 
fnch,  im  dritten  Viertheil  des  Proglottidenrandes  gelegen;  Gliediu'  trapezformig, 
etwa  eben  so  lang  wie  breit.  Lange  im  ausgestreckten  Znstande  bis  100  cm.,  Breite 
derreifsten  (ILieder  bis  zu  8  mm.    Wohntbier:  Lepus  citnicitlue. 

Blanchard  in  1891  changed  the  name  to  cunicttli  on  grounds  of  arti- 
cles 54  to  55  of  the  International  Code,  and  placed  the  worm  in  the  genus 
Anoplocephala.    ltailliet  in  1893  placed  the  form  in  the  genus  Anilri/a. 

I  have  not  yet  found  this  species  in  the  United  States,  but  have  been 
fortunate  enough,  through  the  kindness  of  Geheimrath  Leuckart  and 
Dr.  von  Marenzeller,  to  obtain  some  of  Riehm's  original  stock. 

One  of  the  specimens,  which  was  mounted  whole,  shows  the  following 
details:  The  anterior  end  is  very  narrow  (0.4  mm.)  and  segmentation 
is  scarcely  visible,  so  that  only  the  head  and  a  portion  of  the  neck  have 
been  lost.  Segmentation  is  noticed  0.G4  mm.  from  the  anterior  extrem- 
ity, while  2  mm.  from  the  end  the  segments  are  perfectly  distinct,  meas- 
uring 0.8  mm.  broad  by  0.24  mm.  long.  The  anlagon  of  the  female 
organs  are  indistinctly  visible  at  about  this  point  ;  they  lie  close  to  the 
pore  side  of  the  segment,  but  owing  to  the  poor  condition  of  the  mate- 
rial they  can  not  be  analyzed.   Testicles  could  not  be  distinguished  in 
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these  segments,  but  they  appear  about  twenty  segments  later,  soon 
becoming  numerous  and  distinct  and  occupy  the  entire  median  field 
except  the  portion  taken  up  by  the  female  organs.  Plate  V I II,  fig.  6, 
represents  four  segments  about  15  mm.  from  the  anterior  end.  About 
forty  testicles  are  present.  The  aulage  of  the  female  glands  is  near  the 
median  line  in  the  pore  side  of  the  median  field;  it  is  roundish  and  not 
very  prominent.  The  genital  canals  are  not  very  distinct,  but  may  be 
traced  to  the  lateral  margin.  Plate  VIII,  fig.  7,  represents  three  seg- 
ments about  30  mm.  from  the  anterior  end.  The  testicles  have  increased 
in  number  and  size ;  the  ovary  and  vitellarium  are  distinct,  but  the  shell- 
gland  is  scarcely  visible;  the  genital  canals  have  become  well  differen- 
tiated, and  the  pore  has  developed.  The  greater  majority  of  the  genital 
pores  are  on  one  side  of  the  strobila,  and  are  situated  in  the  distal  half 
of  the  margin.  In  the  specimen  under  discussion  they  range  about  as 
follows : 

15.  16.  119.  44.  7.  5.  9. 

4.  ~i.  6.  ~6\  L>:  2.  18.,etc- 

About  50  mm.  from  the  anterior  extremity  the  structure  of  the  seg- 
ment becomes  complicated  by  the  development  of  the  uterus.  My  prep- 
aration does  not  permit  a  study  of  its  gradual  development,  but  this 
organ  appears  to  be  much  more  complicated  than  one  would  expect 
from  Kiehtn's  description.  At  first  no  distinct  limits  can  be  made  out, 
and  one  sees  only  numerous  ova  scattered  through  the  segment.  As  the 
testicles  atrophy,  however,  and  the  uterus  comes  more  distinctly  into 
view,  the  latter  is  apparently  composed  of  a  network  of  anastomosing 
tubes,  much  like  the  uteri  found  in  Monieziu,  and  totally  different  from 
the  transverse  uterus  found  in  Cittotwnia,  Bertia,  and  Anoploeejiliala. 
As  in  the  case  of  the  anastomosed  testicles  of  Fnxciola,  it  is  here  often 
impossible  to  distinguish  whether  we  are  dealing  with  anastomosing 
tubules  or  branched  tubules  which  lie  close  together. 

My  limited  material  will  not  warrant  a  more  minute  study  of  the 
uterus  of  this  form.    See  also  General  Remarks,  p.  203. 

The  cirrus  pouch  is  seen  to  best  advantage  in  segments  in  which  the 
uterus  has  begun  to  develop.  It  is  pyrifonn  and  measures  0.4  mm.  long 
by  0.144  mm.  broad.  It  is  highly  muscular,  especially  in  its  proximal 
portion,  and  its  middle  portion  contains  a  prominenl  dilatation  repre- 
senting a  vesicula  seminalis.  Median  to  the  pouch  is  found  a  roundish 
body,  which  evidently  corresponds  to  the  "prostata"  described  by 
Kiehm. 

The  vagina  and  large  elongate  receptaculum  seminis  lie  distally  of 
the  pouch  and  vas  deferens,  as  Kiehm  has  already  described. 

The  ova  measure  48  to  00  /i  in  diameter;  the  pyriform  body  measures 
20  n  broad  by  32  to  44  /a  long. 

The  following  is  proposed  as  a  revised  specific  diagnosis: 

Diagnosis. — Andrya  etiniculi  (11.  Blanchard,  1891),  Eailliet,  1803: 
Strobila  attains  100  cm.  in  length  by  8  mm.  in  breadth.  Head 
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unarmed,  about  0.5  mm.  iu  diameter;  rostelhun  not  observed;  neck 
filiform.  Segments  500  to  800  in  number,  quadrate,  broader  than  long; 
gravid  segments  may  attain  8  mm.  in  breadth.  Genital  pores  in  about 
the  middle  of  the  margin  or  in  distal  half  of  the  margin,  irregularly 
alternate, but  for  the  greater  part  unilateral.  JIale  organs:  Testicles 
scattered  through  the  entire  breadth  of  the  median  field ;  cirrus  pouch 
0.4  to  0.48  mm.  long  by  0.14  to  0.16  mm.  broad,  quite  muscular,  and  con- 
tains a  distinct  vesicula  seiniualis;  prostata  round.  Female  organs: 
Vagina  distal  of  cirrus  swelling  to  an  elongate  receptaculnm  seminis 
ventral  of  vas  deferens;  ovary  near  median  line  in  pore  side  of  median 
field:  uterus  forms  a  network  in  median  field,  but  as  the  ova  develop 
the  boundaries  of  the  meshes  become  quite  indistinct.  Ova  48  to  60  fx 
in  diameter ;  pyriform  body  20  //  broad  by  32  to  44  jj.  long.  Calcareous 
bodies  become  numerous  in  distal  segments. 

Host. — European  wild  rabbit  [Lepus  cuiiiculus)  in  Saxony  by  Riehm ;  ? 
European  hare  (Lepnx  timidus),  sen  p.  155. 

Gotypes.  — Nos.  1377,  1378,  U.S.X.M.;  collection  of  Leuckart;  Vienna 
Museum. 

Genus  BERTIA,  R.  Blanehard,  189.1. 

1891,  Bertia,  R.  IJlanchakd,  Mem.  Soc.  zool.  France,  IV,  pp.  186-196.    Type,  ilertia 
Btuderi,  K.  Blanehard. 

Provisional  diagnosis. — Anoplocephalimc,  with  segments  broader  than 
long.  Genital  pores  regnlarly  or  irregularly  alternate.  Uterus  (iu  all 
cases?)  a  transverse  tube  with  proximal  and  distal  egg  pouches;  geni- 
tal canals  pass  dorsally  of  dorsal  and  ventral  canal  and  lateral  nerve 
trunk,  but  in  the  two  cases  at  least  ventrally  of  dorsal  longitudinal 
nerve;  distinct  prostatic  gland  wanting.  Dorsal  canal  dorsal  to  dorso- 
lateral of  ventral  canal.  Egg  with  well-developed  pyriform  body. 
Calcareous  corpuscles  present  or  absent.    Hosts:  Primates  and  rodents. 

Type. — 7?.  studcri,  R.  Blanehard,  1801. 

Two  years  prior  to  the  publication  of  the  genus  A  ndnja  by  ltailliet, 
B.  Blanehard,  in  1891,  proposed  the  genus  Bertia  for  anoplocephaline 
cestodes  with  alternate  genital  pores,  taking  B.  studeri  from  Authro- 
popithecus  trotjlodyttis  as  type  of  the  genus;  as  second  species  of  the 
genus  ho  described  B.  satyri. 

Unfortunately,  on  account  of  paucity  of  material,  Blanehard  was 
unable  to  give  the  anatomy  of  the  type  species,  so  that  the  generic 
diagnosis  was  based  chiefly  upon  external  characters.  His  original 
diagnosis  reads  as  follows: 

Caput  crassuni,  subspliaericum,  rostro  aculeisque  carena,  aretabulis  ellipticis,  in 
dua  paria  valde  distautia  dispositis.  Colluin  breve,  propre  tain  largum  quani  caput. 
Corpus  e  permultis  annulis  brevisshnis  latisque,  imbricatis,  constans.  Pori  geni- 
talcs  marginales,  tenuissimi,  ab  uno  annulo  ad  alteram  plus  minus  regulariter  alter- 
nates. In  annulo  permaturo,  ova  in  plures  fasciculos  regulares,  trausvorso  dis- 
positus,  collecta.    Oncospbaera  pyriforuie  apparatn  circumdata.    Involutio  ignota. 

From  Hlanchard's  descriptions  of  the  species  the  following  may  be 
taken  as  provisional  specific  diagnoses. 


NO.  1105. 


PIIOCKKOIXdS  <lli-  Till!  XATIOXAL  MI  SJ1DM. 


161 


BERTIA  STUDERI,  R.  Blanchard,  1891. 
(Plato  IX.,  figs.  2-3.) 

1891,  Bertia  atudcri,  li.  Blanchard,  Mem.  Soc.  zool.  France,  IV,  pp.  187-190,  figs.  1-4. 
1891,  Taenia  studeri  (K.  Blanchard,  1891),  Braun,  Vermes,  Bronu's  Klassen  und  Ord- 
nungen,  etc.,  IV,  36-37,  p.  1143. 

Diagnosis. — Bertia  studeri,  R.  Blancliard,  1891 :  Strobila  attains  130 
mm.  in  length,  15  rum.  in  breadth,  2.5  mm.  in  thickness;  contains  about 
■100  segments.  Head  subspherical,  0.05  mm.  broad  by  0.01  mm.  long; 
suckers  oblong,  0.34  to  0.345  mm.  long  by  0.27  to  0.28  mm.  broad,  two 
arranged  on  dorsal  surface,  two  on  ventral  surface.  Neck  very  short 
(0.3  mm.);  about  as  broad  as  head.  Segments  always  much  broader 
than  long;  maximum  breadth  15  mm.  at  45  mm.  from  head,  maximum 
length  about  0.35  mm.  Genital  pores  very  small,  lateral,  alternating 
very  regularly.  Male  organs:?  Female  organs :  Glands?  Uterus  in 
fully  developed  stage  composed  of  30-35  polyhedral  packages,  0.5  to 
0.9  mm.  by  0.1  to  0.8  mm.,  arranged  in  transverse  row,  occupying  entire 
breadth  and  thickness  of  segments.  Ova  53  to  00  jj,  pyriform  body  14 
to  16  fi  broad,  23  to  30  /i  long,  horns  generally  straight,  oncosphere  10 
to  .1 2  li.  Cortical  layer  of  strobila  supplied  with  numerous  calcareous 
corpuscles  1 5  to  20  /<  by  11  to  17  ia. 

Most. — Chimpanzee  (Anthropopithecus  troglodytes  (Linnajus)  [Troglo- 
dytes niger]),  by  Studer. 

Type. — Type  and  one  pararype  in  Zoological  Museum  at  Berne,  Swit- 
zerland.   Fragments  in  collection  of  li.  Blanchard. 

BERTIA  SATYRI,  R.  Blanchard,  1891. 

1891,  Bertia  aatyri,  R.  Blanchard,  Mem.  Soe.  zool.,  Franco,  IV,  pp.  190-192. 
1894,  Tcenia  fsatyri  (R.  Blanchard,  1891),  Braun,  Vermes,  Bronn's  Klassen  nnd 
Ordnnngen,  etc,  IV,  36-37,  p.  1143. 

Diagnosis. — Bertia  satyri,  E.  Blanchard,  1891 :  Strobila  attains  245 
mm.  or  more  in  length  by  10  mm.  in  breadth  by  2  mm.  in  thickness,  and 
contains  about  350  segments.  Head  and  neck  unknown.  Segments 
always  much  broader  than  long,  attaining  a  maximum  length  of  0.75 
mm.  Genital  pores  very  small,  lateral,  irregularly  alternate.  Calcare- 
ous corpuscles  numerous,  attaining  30  by  20  li.  Dorsal  canal  lateral 
of  ventral  canal.  Cirrus-pouch  claviforin,  large  and  elongated.  Uterus 
resembles  somewhat  that  of  B.  studei  i.  Ovum  35  to  38  li  by  30  to  32  /a, 
pyriform  body  12  to  17  fi  by  19  to  25  /1,  oncosphere  13  ft. 

Host. — Oran-XJtau  {Simia  satyrm,  Linnaeus). 

Type. — Leyden  Museum. 

From  these  descriptions  it  is  impossible  to  come  to  any  satisfactory 
conclusion  as  to  whether  the  genera  Andrya  and  Bertia  should  i)e  kept 
separate  or  united.  The  form  of  the  segments  must  surely  be  rejected 
as  a  generic  character,  and  the  fact  that  the  pores  of  Bertia  show  a 
tendency  to  appear  regularly  alternate  while  those  of  Andnja  show 
Proc.  M.  M.  vol.  xix  11 
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a  remarkable  tendency  to  unilaterality  can  not,  unassociated  with  other 
characters,  be  looked  upon  as  establishing  the  genera  as  distinct. 

In  the  preliminary  note  to  this  revision,  I  described  two  American 
parasites  as  provisional  members  of  the  genus  Andrya,  reserving  opin- 
ion as  to  the  validity  of  the  genus  and  calling  attention  to  some 
important  differences  in  the  American  and  German  leporine  single- 
pored  forms.  Since  the  publication  of  my  note,1  I  have  received  a  copy 
of  a  recent  paper  by  Meyner  describing  two  new  species  of  cestodes, 
probably  allied  to  the  two  forms  of  Berlin  described  by  Blanchard,  and 
through  the  kindness  of  Geheimrath  Leuckart  I  have  obtained  one  of 
the  cotypes  of  Meyner's  Taenia  (Bertia)  mucronata.  It  will  be  necessary 
to  consider  these  forms  briefly  in  connection  with  the  leporine  parasites. 

Meyner  evidently  accepts  Bertia  only  as  a  subgenus  of  Taenia;  as 
Bertia  has,  however,  absolutely  no  generic  relations  with  Taenia,  I  now 
change  his  specific  combinations  from  Tamia  (Bertia)  mucronata  and 
T.  (B.)  conferta  to  Bertia  mucronata  and  B.  conferta. 

Meyner  discusses  the  anatomy  of  these  two  forms  in  detail,  and  from 
his  account  the  following  descriptions  may  be  taken  as  specific 
diagnoses : 

BERTIA  MUCRONATA  (Meyner,  1895),  Stiles,  1896. 
(Plate  IX,  figs.  4-5.) 

1895,  Tamia  (Bertia)  mucronata,  Meyner,  Zeitschr.  f.  Naturw.,  LXVIII,  (5  ser., 
VI),  pp.  1-86,  pi.  I,  figs.  1-7. 

Diagnosis. — Bertia  mucronata  (Meyner,  1895),  Stiles,  1896:  Strobila 
dagger-shaped,  attains  140  mm.  or  more  long  by  8  to  10  mm.  broad, 
serrate,  imbricate,  whitish  yellow.  Head,  0.34  to  0.714  mm.  broad, 
apex  nearly  square,  rostelium  wanting;  suckers  oval  0.255  mm.  broad, 
0.2  mm.  deep.  Neck  short,  not  sharply  separated  from  head.  Genital 
pores  irregularly  alternate.  Male  organs:  Testicles  appear  in  one 
hundred  and  twentieth  Begment,  numerous,  75  to  100  ft  in  diameter, 
crowded  together  in  [antero  Jdorsal  portion  of  median  field.  Vas  defer- 
ens dorso-anterior  of  vagina;  cirrus-pouch  not  mentioned.  Female 
organs:  Glands  in  pore  side  of  median  field;  vagina  long;  receptacu- 
lum  seminis  globular;  uterus  single,  transverse,  at  first  a  simple  tube 
appearing  in  about  one  hundred  and  thirtieth  segment;  eggs  enter  it 
in  three  hundred  and  fiftieth  segment  and  blind  pouches  are  formed. 
Ova  3G  )i,  with  three  membranes;  pyriform  body  15  to  16  ft  broad; 
oncosphere  13  to  14.4  yw.  Three  longitudinal  nerves  each  side  of  seg- 
ment, of  which  middle  nerve  is  the  largest.  Dorsal  canal  dorsal  of 
ventral  canal.  Genital  canals  pass  dorsally  of  longitudinal  canals  and 
longitudinal  ventral  and  main  nerves,  but  ventrally  of  dorsal  nerve. 
Calcareous  bodies  4.9  to  18.4  fj,  more  numerous  in  cortical  layer;  about 
150  visible  in  transverse  section  of  scolex,  10  to  12  visible  10  mm.  from 
anterior  extremity,  400  to  500  in  transverse  section  of  distal  segments. 


1  Notes  on  Parasites — 38:  Preliminary  note  to  "  A  Revision  of  the  Adult  Leporine 
Cestodes,"  Vet.  Mag.,  1895,  II,  p.  341-346. 
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Host. — Black  Howler  (Alouatta  caraya  (Humboldt)  [Mycetus  niger]) 
in  Paraguay,  collected  by  Xeumeister. 

Types. — In  collection  of  Leuckart;  one  cotype 'No.  1483,  U.S.N.M. 

In  the  cotype  of  this  species  at  my  disposal  the  uterus  is  not  devel- 
oped. The  worm  presents  an  entirely  different  appearance  from 
Andrya.  The  muscular  cirrus  pouch  seems  to  be  almost  wanting,  so  far 
as  I  can  distinguish,  the  end  of  the  male  canal  appearing  simply  as  a 
widened  portion  of  the  vas  deferens  with  very  weak  muscles  and  much 
less  prominent  than  the  vagina.  The  prostatic  gland,  so  characteristic 
for  Andrya  rhopalocephala  and  A.  euniculi,  is  entirely  wanting.  Plate 
IX,  figs.  4-5,  give  the  general  topographical  anatomy  of  the  segment. 

1  do  not  believe  that  the  division  of  the  ovary  into  two  wings  as 
described  by  Meyner  can  be  maintained,  for  in  the  cotype  this  division 
is  extremely  irregular.  In  some  cases  the  ovary  is  not  divided ;  in  other 
segments  it  is  divided  into  two,  three,  or  four  wings.  I  further  find  the 
dorsal  canals  dorsal  to  dorso-lateral  of  the  longitudinal  canals. 

BERTIA  CONFERTA  (Meyner,  1895),  Stiles,  1896. 
(Plate  IX,  fig.  6.) 

1895,  Tatnia  (Bertia)  oonfei-ta,  Meyneii,  Zeitschr.  f.  Naturw.,  LXVIII  (5  ser.,  VI), 
pp.  86-103,  pi.  I,  figs.  8-13. 

Diagnosis. — Bertia  conferta  (Jleyner,  1895),  Stiles,  1896:  Strobila 
attains  84  mm.  or  more  in  length  by  6.5  mm.  in  breadth;  serrate.  Head 
roundish,  0.68  mm.;  rostellum  wanting;  suckers  oval.  Neck  about  2 
mm.  long,  at  first  about  as  broad  as  the  head,  from  which  it  is  not 
sharply  separated.  Segments  always  much  broader  than  long;  sexual 
segments  measure  5.1  mm.  broad  by  0.27  mm.  long  by  1.02  mm.  thick. 
Genital  pores  irregularly  alternate.  Male  organs :  Testicles  numerous 
in  dorsal  portion  of  median  field  (in  figure,  of  transverse  section  con- 
fined to  aporose  two-thirds  of  median  field  at  plane  of  genital  pore), 
vas  deferens  dorso-anterior  of  vagina,  its  lateral  portion  quite  wide; 
cirrus-pouch?  Female  organs:  Glands  in  middle  of  pore  side  of  seg- 
ment; receptaculum  seminisoval;  vagina  with  widened  ciliated  lateral 
portion.  Uterus  single,  transverse,  at  first  tubular,  later  with  blind 
sacs.  Ova  begin  to  enter  uterus  35  mm.  from  head  in  about  the  one 
hundred  and  thirtieth  segment.  Three  lateral  longitudinal  nerves  as 
in  B.  mucronata.  Dorsal  canal  dorsal  of  ventral  canal.  Genital  canals 
pass  dorsally  of  longitudinal  canals.  Calcareous  bodies  numerous,  may 
attain  19  /j  ;  20  to  25  visible  on  transverse  section  of  sexual  segments, 
600  to  800  on  transverse  section  of  distal  segments. 

Host. — Bonnet  Monkey  (Macacus  sinicus  (Linnaius)  [Macaeus 
radiatus]). 

Type. — In  collection  of  Leuckart. 

"While  looking  upon  Meyner's  paper  as  an  interesting  and  impor- 
tant contribution  to  the  knowledge  of  the  worms  of  this  group,  I  do 
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not  feel  justified  in  utilizing  liis  wovk  as  basis  for  more  than  a  provi- 
sional generic  diagnosis  for  Bertia  until  the  type  species  of  the  genus 
(B.  studeii)  can  be  studied  more  in  detail.  Nor  do  I  consider  the  data 
;<t  hand  sufficient  to  justify  a  worker  in  suppressing  Kailliet's  genus 
Andrya  in  favor  of  the  earlier  genus  Brrtitt.  From  the  very  limited 
material  and  data  at  hand,  I  am  inclined  to  believe  that  Anoplocephala, 
Bertia,  and  Andrya  will  all  eventually  be  recognized  as  good  genera, 
established  upon  well-recognized  anatomical  characters,  but  for  the 
present,  although  Anoplocephala  unquestionably  stands,  Bertia  and 
Andrya  can  be  accepted  only  as  provisional  genera,  and  as  convenient 
means  of  classification.  The  final  acceptance  of  the  genera  can  follow 
only  after  examination  of  a  larger  series  of  specimens  representing, 
if  possible,  more  species1  than  are  at  present  included  under  Andrya 
and  Bertia. 

To  utilize  the  generic  terms  Andrya  and  Bertia  provisionally  is  cer- 
tainly better  than  to  place  the  forms  in  the  same  genus  with  Taenia 
solium. 

BERTIA  PLASTICA  (Sluiter,  1896),  Stiles,  1896. 

1896,  Taima  plastica,  Sluiter,  Centralbl.  f.  Bakteriol.,  Parasitenk.  u.  Infektionskr., 
I  Abt.,  XIX,  No.  24,  pp.  941-946,  figs.  1-6.    June  30,  1896. 

During  the  proof  reading  of  this  revision  an  article  has  appeared  by 
C.  Ph.  Sluiter,  describing  a  new  species  of  tapeworm  {Taenia  plastica) 
from  Galeopithecus  volans.  Sluiter  is  inclined  to  consider  this  new  para- 
site as  very  closely  related  to  Anoplocephala plicata,  A.  mamillanu,  and 
A.  perfoliata,  all  of  which  he  retains  as  members  of  the  genus  Taenia. 

Unfortunately,  several  important  points  in  the  topographical  anatomy 
have  been  omitted  by  the  author,  but  his  description  and  figures  show 
that  Taenia  plastica  is  much  more  closely  related  to  Meyner's  Twnia 
(Bertia)  mueronata  than  it  is  to  the  tapeworms  of  horses,  on  which 
account  I  transfer  it  to  the  genus  Bertia.  Prom  Sluiter's  description 
and  figures,  the  following  specific  diagnosis  is  written : 

Diagnosis. — Bertia  plastica  (Sluiter,  1896),  Stiles,  1896 :  Strobila  more 

1  Gottheil  (18X7)  described  two  other  cestodes,  which  may  have  some  bearing  upon 
the  question,  with  the  following  diagnoses : 

(Twnia)  No.  1.  Length  20  cm.,  breadth  at  largest  segment  3.5mm.  Head  globular, 
four  suckers,  no  rostellum,  and  110  hooks.  Neck  extremely  line  and  filamentous — 2.5 
cm.  long.  Proglottides  slowly  increase  in  size,  greatest  breadth  being  only  attained 
15  cm.  from  head.  Sexual  orifices  at  the  sides.  Segments  oblong,  3.5  mm.  by  0.75 
mm.    From  Macaque  monkey  (Macacm  cynomolgw  (Schreber) ). 

(Tctnia)  No.  2.  Length  of  largeBt  specimen,  15  cm.  Breadth  at  largest  segment, 
8  mm.  Head  large  and  clubbed,  four  suckers,  no  rostellum  or  hooks;  neck  short 
and  thick;  proglottides  rapidly  increase  in  size  after  the  first  inch  and  attain  their 
full  diameter  from  head,  7.5  cm.  mature  proglottides.  They  overlap  each  other  at 
their  posterior  angles.    Segments  mature  measure  8  by  4.5  mm. 

From  Macaque  monkey  (Macacus  cynomologus  (Schreber))  and  Weeping  Capuchin 
(Cebu8  capucinux  (Linnseus)  ). 

From  the  descriptions  and  figures  it  is  very  possible  that  these  two  forms  are 
auoplocephaline  cestodes,  but  Gottheil  gives  no  characters  which  will  aid  in  defi- 
nitely determining  the  question  at  hand. 
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or  less  lanceolate,  attaining  24  to  --it  mm.  in  length  by  0  to  11  mm.  in 
breadth,  and  containing  80  to  400  segments.  Head  about  1  mm.  broad 
by  1  min.  long;  suckers  round.  Xock  absent.  Proximal  segments 
increase  rapidly  in  breadth;  middle  segments  the  broadest;  distal 
segments  decrease  gradually  to  5  mm.  in  breadth,  with  more  or  less 
eremite  and  imbricate  posterior  edge,  and  measure  0.5  to  0.76  mm.  long. 
Genital  pores  irregularly  alternate  in  about  the  middle  of  the  lateral 
margin;  genital  cloaca  and  organs  developed  in  fortieth  segment;  eggs 
in  uterus  in  fiftieth  segment.  Male  organs :  Cirrus  large ;  cirrus-pouch 
muscular;  testicles  occupy  chiefly  the  anterior  portion  of  the  segments 
extending  the  entire  breadth  of  the  median  field.  Female  organs: 
Vagina  distal  to  cirrus-pouch;  receptaculum  seminis  elongate;  vagina 
and  receptaculum  together  extend  about  one-third  across  the  segment; 
ovary  very  broad,  extending  nearly  or  quite  to  the  aporose  submedian 
line;  shell-gland  and  vitollegene  gland  about  in  the  porose  submedian 
line;  uterus  tubular,  transverse  with  proximal  and  distal  pouches. 
Eggs  25  n  in  diameter.    Topography  of  nerves  and  canals  ? 

Host:  Flying  Lemur  {Galeopithecus  eolans),  collected  by  Hubrecht  in 
In  India. 

Type:i  Deposited  in  Amsterdam.    Technique  of  type? 

BERTIA  AMERICANA  (Stiles,  1895),  Stiles,  1896. 
(Plate  X,  figs.  1-10.) 

185.").  ?  T(mia  latioephalaf  Leidy,  Proc.  Acad.  Nat.  Sci.  Phila.,  VII  (1854-1855),  Decem- 
ber, 1855,  p.  443. 

1895,  Andrya  americana,  Stiles,  Vet.  Mag.,  Phila.,  II,  June,  p.  344.    Aug.  28, 1895. 

Leidy  has  given  a  short  description  of  a  tapeworm  ( T/niia  laticephala) 
from  the  Canada  Porcupine  which  agrees  in  some  characters  with  the 
form  I  described  (Andrya  americana)  from  the  yellow-haired  Porcupine. 
I  am  unable  to  find  Leidy's  types,  but  it  seems  to  me  very  questionable 
whether  the  two  parasites  are  identical.  Leidy's  description,  which  in 
a  measure  recalls  the  genus  Davainea,  reads  as  follows : 

T,enia  laticephala,  Leidy.  Head  large;  acetabula  opposite,  very  prominent, 
large,  hemispherical;  mouth  slightly  prominent,  unarmed.  Xeck  short.  Anterior 
segments  of  the  body  short,  oblong  square;  posteriorly  square.  <!<'nerative  aper- 
tures marginal,  alternate.  Protruding  penes,  elongate  conical.  Length  of  one  speci- 
men 9  inches,  greatest  breadth  £  of  a  line.    Breadth  of  head  £  a  line ;  of  neck  i  a  line. 

Hab.  The  small  intestine  of  Hystrix  dorsata. 

B.  americana  was  described  in  the  preliminary  note  to  the  pres- 
ent revision  as  an  Andrya,  but  a  comparison  of  Meyner's  excellent 
anatomical  description  of  B.  mucronntn,  and  of  his  cotype,  with  the 
form  under  discussion  shows  that  the  American  species  is  more 
closely  related  to  -B.  mueronata  than  to  A.  rhopalocephala;  on  this 
account  A.  americana  is  transferred  in  the  present  paper  to  the  genus 
Bertia. 

Several  specimens  of  tapeworms  were  sent  to  the  collection  of  the 
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Bureau  of  Animal  Industry  by  Professor  Elrod,  of  Bloomington,  Illi- 
nois, with  the  following  label:  "From  Mesenteries  of  Canada  Porcupine. 
Snake  Kiver,1  near  Nat.  Park,  Aug.,  1894,  M.  J.  Elrod." 

The  following  specific  description  will  easily  allow  the  recognition  of 
the  form : 

Diagnosis. — Bertia  americana  (Stiles,  1895),  Stiles,  1896:  Strobila 
attains  33  mm.  in  length  by  6  mm.  in  breadth  and  contains  about  90 
segments,  the  oldest  of  which  are  0.8  nun.  long.  In  some  specimens 
the  posterior  segments  become  much  narrower,  longer,  and  thicker  than 
the  middle  segments.  Head,  unarmed,  measures  0.(i  mm.  broad  by  0.38 
mm.  long  by  0.32  mm.  thick,  and  is  nearly  rectangular  in  apex  view. 
The  neck  is  absent,  and  the  head  is  frequently  retracted  into  the  body, 
as  in  Drejinnidotwnia  laceolatn.  Suckers  round,  0.1 70  mm.  in  diameter, 
open  anteriorly.  Genital  anlagen  visible  in  the  earliest  segments. 
Genital  pores  alternate  in  posterior  half  of  margin.  Male  organs:  Tes- 
ticles form  a  continuous  band  in  the  distal  portion  of  the  median  field, 
extending  on  both  sides  to  the  longitudinal  canals:  about  seventy  testi- 
cles to  a  segment;  vas  deferens  runs  in  the  proximal  portion  of  the 
segment;  cirrus  pouch  lies  dorsal  of  the  vagina,  is  very  muscular,  0.4S 
mm.  long  by  0.144  mm.  broad  and  extends  to  the  ventral  canal;  it  con- 
tains a  vesicula  seminalis  (0.19  mm.  long)  in  its  proximal  portion,  and 
the  rather  short,  retracted,  spinous  cirrus  in  its  distal  portion.  Female 
organs:  The  anlagen  of  the  glands  are  seen  immediately  back  of  the 
head  in  or  near  the  median  line  ventral  of  the  testicles ;  at  first  the 
glands  are  but  little  differentiated,  but  on  their  pore  side  a  globular 
receptaculum  semiuis  rapidly  develops  and  becomes  filled  with  sperma- 
tozoa; the  glands  develop  rapidly,  coming  to  lie  right  and  left  of  the 
median  line,  the  ovary  becoming  quite  broad.  The  development  of  the 
uterus  could  not  be  followed  in  detail,  but  eventually  it  occupies  the 
entire  median  field  and  becomes  filled  with  ova  40  n  in  diameter;  bulb 
of  pyriform  body  10  to  18  jx.  Excretory  and  nervous  systems:2  Dorsal 
canals  lie  lateral  of  ventral  canals  and  possess  a  thin  lining.  Genital 
canals  cross  the  longitudinal  canals  and  nerves  dorsally.  Calcareous 
corpuscles  absent. 

Hosts. — Yellow-haired  Porcupine  (JSrethizon  epixanthns),  by  Elrod; 
Canada  Porcupine  (E.  dorsatus),  by  A.  K.  Fisher. 1 

1  The  Canada  Porcupine  (Erethizoii  dormtus)  does  not  extend  so  far  west;  the  host 
must  have  heen  the  yellow-haired  Porcupine  (E.  epixanthue). 

aThe  4'xcretory  system  of  this  form  will  repay  a  careful  study;  in  several  anterior 
segments  (transverse  sections)  I  found  the  dorsal  oanals  connected  with  the  trans- 
verse canals,  seo  pi.  x,  fig.  8. 

Since  finishing  this  paper  I  have  found  some  specimens  in  the  Bureau  of  Animal 
Industry  collection  (No.  1502)  which  agree  with  Elrod's  specimens,  and  bear  tho 
label,  "  E.  dorsatus."  These  specimens  were  collected  by  Dr.  A.  K.  Fisher  at  Lake 
George,  New  York.  Fisher  states  that  nearly  every  porcupine  he  has  examined  har- 
bors this  worm. 

Col'bold,  in  1862,  examined  some  parasites  from  the  same  host-species  and  deter- 
mined them  as  "Twnia  peetinala,"  with  pores  "all  on  one  side." 


NO.  1106. 


PROCEEDINGS  OF  THE  NATIONAL  MVSEUM. 


1G7 


Types. — Bureau  of  Animal  Industry  Cestode  Series  No.  134!)  desig- 
nated  as  type,  and  deposited  with  sections  of  paratypes  (Nos.  1350-1352) 
in  United  States  National  Museum.  Paratypes  distributed  as  follows: 
America:  Collection  of  Bureau  of  Animal  Industry;  collection  of  Stiles 
(U.S.N.M.);  collection  of  Hassall;  collection  of  M.  J.  Elrod  (Blooming- 
ton,  Illinois).  Europe:  Berlin  Museum;  Vienna  Museum;  collection 
of  Blanchard ;  British  (South  Kensington)  Museum  (London). 

Geographical  distribution. — North  America  (Wyoming,  by  Elrod,  and 
Lake  George,  New  York,  by  Fisher). 

BERTIA  AMERICANA  LEPORIS  (Stiles,  1895),  Stiles,  1896. 
(Plate  X,  figs.  11-15.) 
1895,  Andrya  americana  leporis,  Stiles,  Vet.  Mag.,  IT,  June,  p.  344.   Ang.  28, 1895. 

Of  this  form  I  have  but  five  specimens,  all  in  exceedingly  poor  con- 
dition and  unfit  for  any  histological  observations  or  detailed  anatomical 
study.  Enough  can  be  seen  on  the  preparations,  however,  to  give  a 
diagnosis  which  distinctly  separates  the  parasites  from  all  the  other 
forms  found  in  rabbits. 

The  specimens  were  collected  by  Cooper  Curtice ;  when  they  came 
into  my  possession  there  was  nothing  upon  the  label  to  give  any  clue  to 
their  origin,  other  than  that  Curtice  collected  them  from  Lepus. 

The  specimens  (Bureau  of  Animal  Industry,  Cestode  Series  Nos. 
1170-1172,  1175-1176),  all  mounted,  measure  23  to  47  mm.  long,  the 
widest  segments  attaining  5  to  6.5  mm.  in  breadth.  Due  allowance  must 
here  be  made  for  the  contraction  of  the  specimens  and  the  fact  that 
they  were  subjected  to  pressure  in  mounting. 

The  head  is  present  on  all  specimens,  and  varies  in  measurement,  as 
shown  in  the  following  table : 

Measurements  of  heads  of  Bertia  americana  leporis. 


No.  (U.  S.  N.  M.). 


Breadth.  I  Length. 


1170  1  0. 640  I  0.504 

1171  !  .056  I  .448 

1172  '  .656  (») 

1175  1  .088  ,  (?) 

1176   .640          .  672 


The  form  of  the  head  can  not  be  taken  as  a  character  of  value,  as  it 
varies  according  to  contraction.  Plate  X,  figs.  12-13,  show  the  heads 
of  Xos.  1 170  and  1176,  U.  S.  N.  M.  liostellum  could  not  be  distinguished. 
The  four  suckers  are  powerful,  and  open  diagonally  forward;  they  are 
unarmed  in  the  specimens  at  hand;  their  diameter  varies  between  0.22 
and  0.21  mm.,  the  muscular  wall  measuring  about  64  fi  thick.  There 
is  no  neck  present,  the  segments  being  perfectly  distinct  immediately 
back  of  the  head. 

The  number  of  segments  in  the  different  specimens  varies  from  about 
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60  to  !l.5,  but  in  no  ease  was  the  strobila  complete,  as  all  of  them  had 
evidently  shed  proglottid*!.  In  sonic  cases  the  head  was  retracted  into 
the  anterior  segments,  as  is  described  for  Drepaitidotwnia  lanceolata. 
In  only  one  specimen  (Plate  X,  fig.  13)  was  it  extended.  The  first 
segment  could  not  be  satisfactorily  measured;  the  second  segment 
(So.  1176,  U.S.N M.)  measured  0.448  mm.  broad  (slightly  narrower  than 
the  head)  by  64  long,  and  showed  no  trace  of  genital  organs.  The 
cirrus  was  distinctly  visible  in  one  specimen  in  the  sixth  segment,  but 
no  positive  statement  can  be  made  for  the  earlier  proglottids.  In  some 
of  the  other  specimens  the  cirrus  did  not  appear  until  several  segments 
later — in  the  eleventh  in  one  case.  The  poor  condition  of  the  material 
must,  however,  be  taken  into  consideration  in  this  connection. 

Several  segments  after  the  appearance  of  the  cirrus,  a  roundish  body 
about  16  pi  in  diameter  appears  in  each  proglottid,  alternating  a  very 
short  distance  to  the  right  and  left  of  the  median  line.  This  body, 
which  develops  first  from  the  eighth  to  the  fourteenth  segment,  evi- 
dently represents  the  receptaculum  seminis.  In  each  succeeding  seg- 
ment it  is  slightly  farther  from  the  median  line  than  in  the  segment 
immediately  preceding,  so  that  we  may  conclude  that  the  median  line 
of  the  cestrode  strobila  is  the  seat  of  very  active  growth,  a  conclusion 
supported  by  observations  on  other  species  also,  more  particularly  on 
the  early  genital  anlagen  of  Thymno»oma  giardi.1  The  testicles  soon 
appear  and  extend  iu  an  irregular  line  across  the  median  field  of  the 
segment,  for  the  greater  part  distally  of  the  female  anlagen;  their  num- 
ber could  not  be  ascertained  exactly  because  of  the  poor  condition  of 
the  material,  but,  as  nearly  as  could  be  estimated  from  various  portions 
of  segments  which  were  iu  better  condition,  there  are  about  50  testicles 
to  each  proglottid. 

The  genital  pores  are  alternate  and  situated  in  about  the  middle  of 
the  lateral  margin;  the  genital  cloaca  is  generally  quite  deep.  The 
cirrus  and  cirrus  pouch  are  quite  characteristic  and  allow  an  immediate 
determination  of  the  form.  The  cirrus  pouch  assumes  various  shapes 
and  proportions  according  to  its  contraction,  but  in  general  may  be 
described  as  pyriform;  it  measures  about  0.4  mm.  long  by  0.16  mm. 
broad;  its  proximal  portion  (0.192  to  0.224  mm.)  is  extremely  muscular, 
being  provided  with  an  inner  circular  layer  and  an  outer  longitudinal 
layer,  the  two  together,  in  some  cases,  measuring  16  fj  thick.  The  cirrus 
extrudes  from  the  pouch  in  the  majority  of  the  segments ;  when  retracted, 
it  appears  spinous  (wrinkles  of  the  cuticle  ?)  but  extruded  it  is  evidently 
smooth;  the  largest  cirrus  observed  was  0.24  mm.  long  by  32  /i  thick. 
The  continuation  of  the  cirrus  canal  in  the  proximal  portion  of  the  pouch 
is  swollen  into  a  vesicula  seminalis  aud  from  the  proximal  extremity  of 
the  pouch  the  rather  prominent  vas  deferens  extends,  somewhat  sin- 
uously, through  the  anterior  portion  of  the  pore  side  of  the  segment  to 

1  A  Revision  of  the  adult  cestodes  of  Cattle,  Sheep,  and  allied  animals;  Bull,  i 
Bureau  of  Animal  Industry,  p.  63,  pi.  xn,  fig.  3. 
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the  vicinity  of  the  female  anlngc — farther  than  this  it  could  not  be 
traced.  The  female  organs  gradually  undergo  a  change,  but  this  process 
can  not  be  described  in  detail  because  of  lack  of  proper  material.  All 
that  it  is  at  present  safe  to  say  is  that  a  dark  body  of  cells  arises  in  the 
vicinity  of  the  receptaciilum  seminisand  develops  into  the  female  glands 
very  similar  to  those  found  in  the  Bertia  of  the  porcupine;  the  uterus 
gradually  extends  over  the  segment  suppressing  the  genital  glands. 

Eggs  globular  with  three  membranes,  but  pyriform  body  not' visible; 
outer  membrane  40  to  42  win  diameter;  middle  membrane  could  not  be 
studied;  inner  membrane  immediately  surrounding  the  oncosphere  21 
fi  in  diameter;  hooks  of  oncosphere  9  n  long.  Numerous  small  calca- 
reous corpuscles  present  in  the  parenchyma. 

This  worm  has  an  entirely  different  appearance  from  the  one  found  in 
the  porcupine  and  it  is  possible  that  it  will  eventually  be  raised  to 
specific  rank.  .My  material,  however,  does  not  warrant  such  a  step  at 
present. 

The  following  is  proposed  as  a  diagnosis  of  the  variety: 

Diagnosis. —  IScrtia  americann  lepuris  (Stiles,  1895),  Stiles,  1896: 
Strobila  23  to  47  mm.  long  by  5  to  6.5  mm.  broad,  possessing  from  6(1 
to  95  segments.  Head  about  0.0  mm.  broad  by  0.4  to  0.6  mm.  long, 
unarmed;  suckers  large,  about  0.2  mm.  in  diameter,  unarmed.  Neck 
absent,  stabilization  beginning  immediately  back  of  the  head.  Genital 
pores  alternate,  situated  in  about  the  middle  of  the  lateral  margin. 
Genital  organs  develop  very  early,  the  male  organs  being  visible  some- 
times as  early  as  the  sixth  segment.  Cirrus  large  and  (?)  smooth. 
Cirrus  pouch  about  0.4  mm.  long  by  0.16  mm.  broad;  its  proximal  por- 
tion is  very  muscular  and  contains  a  vesicula  seminalis.  Yas  deferens, 
large  and  prominent,  extends  from  the  region  of  the  female  glands  to  the 
cirrus  pouch  in  the  proximal  portion  of  the  segment;  testicles  for  the 
greater  part  in  the  distal  portion  of  the  segment,  about  50  in  number, 
arranged  in  an  irregular  row  across  the  median  field.  Female  glands 
first  appear  in  the  eighth  to  fourteenth  segment  alternately  right  and 
left  of  the  median  line ;  uterus  spreads  from  female  glands  and  occupies 
entire  median  field ;  ova  globular  with  three  thm  membranes ;  pyriform 
body  apparently  not  present;  outer  membrane  40  to  42  /i  in  diameter; 
middle  membrane?;  inner  membrane  21  jx  in  diameter;  hooks  of  onco- 
sphere 9  jx  long.    Calcareous  corpuscles  present. 

Host. — Lepus,  sp.  "?,  by  Curtice,  development  unknown. 

Types. — Description  based  upon  five  specimens,  of  which  Bureau  of 
Animal  Industry  Cestode  Series  No.  11 71  is  designated  as  Type  and 
deposited  in  the  United  States  National  Museum;  paratypes  Nos.  1170, 
1172,  1175,  1170  D.S.N.M. 

Original  material  poorly  preserved,  alcohol  (?)  method,  stained  with 
hematoxylin. 

Oeographienl  ilixlrilmtion. — United  States  of  North  America  (State?) 
by  Curtice. 
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Genus  CITTOT^ENIA,  Riehm,  1881. 

1881,  Cittottenia,  Riehm,  Zeitsohr.  f.  d.  ges.  Xatnrwiss.,  3  aer.,  VI,  p.  200.  Type, 

Ciltotainia  latissima  Riehm,  1881—  TfEnia  denticulata  Rudolphi,  ISO  i . 
1881,  " DipyUdimn,  Lkuckart,"  1863,  p.  p.  of  Riehm,  Zeitschr.  f.  d.  ges.  Naturwiss., 

3ser.,  VI.,  p.  200;  p.  565.    Type,  Tasnia  canina  Linnaius,  1758. 
1891,  Mouiezia  p.  p.,  R.  Blancitard,  M^m.  Soc.  zool.  France,  IV,  p.  187;  p.  444. 

Type,  Twnia  expansa  Rudolphi,  1810. 
1893,  Ctenotania,  Railliet,  Traitd  Zool.  ui<m1.  et  agrie.,  I,  p.  278.    Type,  Tmria 

marmoltv,  Frolich,  1802. 

Diagnosis. — Gittotcmia,  Riehm,  1881 :  Anoplocephalina:  with  segments 
broader  than  long-  and  longer  than  thick;  end  segments  in  some  oases 
allowing  a  tendency  to  become  longer  and  narrower.  Two  full  sets  of 
genital  glands  and  two  lateral  genital  pores  to  each  segment;  gener- 
ally one,  in  some  cases  two,  simple  transverse  tubular  uteri  in  each 
segment;  uterus  generally  possesses  simple  proximal  and  distal  diver- 
ticula. The  vagina  is  ventral  of  the  cirrus  pouch  on  both  sides  of  the 
segment.  Dorsal  canal  varies  somewhat  in  position,  but  shows  a  con- 
stant tendency  to  lie  between  the  ventral  canal  and  nerve,  especially 
at  the  plane  of  the  genital  pores.  Genital  canals  cross  the  longitudinal 
canals  and  nerves  dorsally.  Interproglottidal  glands  absent.  Calca- 
reous bodies  not  yet  recorded.  Eggs  with  well-developed  pyriform 
body,  the  horns  of  which  are  long,  generally  filamentous,  crossing  each 
other. 

Hosts. — Eodents. 

Type. — Cittutrvnia  latissima,  Eiehm,  1881,  =  Cittotwnia  denticulata 
(Eudolphi,  1804),  Stiles  &  Hassall,  1896. 

Eiehm  proposed  the  genus  Gittotmiia  in  1881,  with  C.  latissima  as 
type  and  only  species;  his  description  reads  as  follows: 

4.  Cittotwnia  latissima.  Die  Gattung  ist  erriehtet  mit  Riicksicht  auf  die  merkwiir- 
dige  Ausbildung  des  Excretionsorganes,  welches  nicht  leiterartig,  sondern  mit  je 
3-5  vielfach  omastoiuosirendeu  und  in  einander  iibergehenden  Hauptseitenstamnien 
und  zahlreichen,  das  ganzo  Thier  netz-formig  durchsetzenden  Nebeniisten,  ranken- 
arfcig  die  Tiinio  durchzicht.  C.  latissima  hat  doppelte  Gesckleehtsorgane,  welche 
auf  den  zizzenartig  vorspringenden  Hinterecken  der  Glieder  nach  aussen  miinden. 
Der  Kopf  breiter  als  bei  den  vorigen  erscheint  vorn  abgestntzt,  hakenlos.  Liinge  der 
Strobila  bis  2£  Fuss,  Breite  der  letzten  Proglothiden  bis  iiber  f  Zoll.  Woknthier: 
Kaninchen. 

In  the  same  paper  Riehm  placed  two'  other  double-pored  anoploce- 
phaline  cestodes  in  Leuckart's  genus  Dipylidium,  i.  e.,  D.  peetinatum  and 
J),  leuelarti,  and  later  in  the  same  year 1  he  rejected  his  newly  estab- 
lished genus  Cittotania,  uniting  it  with  Dipylidium. 

In  1891  Blanehard2  united  in  the  genus  Moniesiathe  double-pored 
anoplocephaline  cestodes  of  rodents  with  those  of  ruminants.   In  1893 

1  Studien  an  Cestodon.  Zeitschr.  f.  d.  ges.  Naturwiss.,  3  ser.,  VI,  1881,  pp.  565,  580. 
sMem.  Soc.  zool.  France,  IV,  1891,  p.  187. 
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Stilus 1  (excluded  the  known  parasites  of  rodents  from  the  genus  Moniezia, 
while  Itailliet  proposed  for  the  double-pored  leporine  forms  the  genus 
Ctenntimia  with  Tcenia  niarmotce  as  type. 

At  first  thought  this  genus  does  not  appeal  to  helminthologists,  who 
have  not  paid  special  attention  to  the  Anoplocephalinse,  as  being  well 
founded,  but  an  anatomical  study  of  the  various  forms  does,  I  believe, 
fully  justify  the  separation  of  the  double-pored  cestodes  of  rodents 
from  the  double-pored  forms  found  in  ruminants.  The  generic  term 
(UttotwnUi  having  priority  must  of  course  be  accepted  in  preference  to 
Gtcnotinia. 

The  characters  of  the  three  genera  of  double-pored  anoplocephaline 
forms,  according  to  my  present  interpretation,  are  as  follows: 

Diagnosis. — Moniezia,  11.  Blauchard,  1891:  Auoplocephalinic  with 
segments  generally  broader  than  long  and  longer  than  thick;  end  seg- 
ments showing  a  tendency  to  become  longer  and  narrower.  Two  full 
sets  of  genital  organs,  with  two  (very  complex)  reticulate  uteri  and  two 
lateral  pores  in  each  segment.  On  the  right  side  the  vagina  is  ventral, 
cirrus  dorsal;  on  the  left  side  vagina  dorsal,  cirrus  ventral.  Dorsal 
canal  lies  dorso-median  of  ventral  canal.  Genital  canals  cross  the  lon- 
gitudinal canals  and  nerves  dorsally.  Interproglottidal  glands  gener- 
ally present.  Calcareous  corpuscles  absent  from  parenchyma.  Eggs 
with  well  developed  pyriform  body,  the  horns  of  which  generally 
(always  ?)  end  in  a  disk. 

Hosts. — Kuminants. 

Type. — Moniezia  expansa  (Eudolphi,  1810),  R.  Blanchard,  1891. 
For  diagnosis  of  Cittota'nia,  see  above,  p.  170. 

Diagnosis. — Thysanosoma,  Diesing,  1835:  Anoplocephalinre  with  seg- 
ments generally  broader  than  long  and  longer  than  thick;  end  seg- 
ments show  a  tendency  to  become  longer  and  narrower.  Two  sets  or 
one  set  of  genital  glands  and  two  lateral  genital  pores,  or  one  lateral 
genital  pore  to  each  segment;  one  transverse  undulating  uterus  with 
ascon-spore  or  cornucopia-like  egg-pouches.  Genital  canals  cross  the 
ventral  canal  and  nerve  dorsally,  the  dorsal  canal  ventrally.  Interpro- 
glottidal glands  absent.  Calcareous  bodies  absent  from  the  paren- 
chyma.  Horns  of  pyriform  body  absent. 

Hosts. — Kuminants. 

Type.. — Thysanosoma  actinioides,  Diesing,  1835. 

Prom  this  analysis  of  characters  it  will  be  seen  that  Cittotamia  forms 
an  excellent  intermediate  genus  between  Moniezia  and  Thysanosoma. 

The  genus  may  be  divided  into  two  groups:  Marnwtw  or  Jhntieulala 
Group  and  Pectinata  Group,  the  division  being  based  upon  the  form  of 
the  cirrus  pouch.  In  the  first  group  this  organ  is  pyriform,  distinct  and 
verymuscnlar;  in  thesecond  group  it  is  more  elongated,  resembling  the 
nozzle  to  a  hose,  and  is  less  distinct. 


'Centralbl.  f.  Baktoriol.  u.  Parasitank.,  XIII,  1893,  p.  487;  also,  Bull.  4,  Bureau 
Animal  Industry,  1893,  p.  54. 
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MARMOT  J3  OR  DENTICULATA  GEOUP. 

CITTOTiENIA  MARMOTS  (Frblich,  1802)  Stiles  &  Hassall,  i8g6. 

(Plate  XI,  figs.  IS;  Plate  XII,  figs.  1-2.) 

1802,  Tcenia  marmolm,  FrOlich,  Der  Naturforscher,  XXIX,  p.  77-79,  pi.  11,  fig.  17-20. 
1891,  Moniezia  marmotw  (FrGlich,  1802),  R.  Blanchard,  Mem.  Soc.  zool.  France,  IV, 

p.  187 ;  pp.  444, 461-167,  figs.  31-35. 
1893,  Ctenotienia  marmoUs  (FrOlich,  1802),  Railliet,  Traite"  d.  Zool.  m6d.  et  agric, 

I,  p.  278. 

1896,  Cittotamia  marmotai  (FeGlich,  1802)  Stilus  &  Hassall,  Veterinary  Magazine, 
III,  p.  407. 

Goeze1  in  1782  examined  a  worm  which  Blumenbach  had  collected 
from  the  Marmot;  this  parasite,  which  was  probably  Cittotwnia  mar- 
motcBj  Goeze  considered  identical  with  his  Tcenia  peetinata. 

Frblich3  in  1802  found  a  cestode  in  the  intestine  of  the  Marmot  (Arc- 
tomys  marmota)  and  described  it  under  the  name  Tcenia  marmotWy  as 
follows : 

[p.  77.3  43:  Taenia  Marmotae  oblonga lanceolata  antice  attenuata  utrimque  serrata, 
articulis  brevissimis,  medio  utrimque  poro  pilifero  notatia,  capite  mutico.  Tab.  II, 
f.  17-20. 

MURMELTHIER-BANDWUEM. 

Die  Lange  dieser  Wiirmer  ist  sehr  veriinderlich.  Die  grossten  Individnen  hatten 
6-7  Zoll  in  der  Lange,  ungefahr  11'"  in  der  Breite  am  Hintertheile,  und  beinahe  V"  in 
der  Dieke.  Ihre  Gestalt  ist  iiberhaupt  lanzettformisr,  in  die  Liinge  gezogen,  am 
Vordertbeile  allmalig,  aber  sebr  betrachtlich,  verschmiilert,  so  dass  das  Vorderende 
am  Grunde  des  Halses  kaum  etwaB  iiber  V"  breit  ist.  Aeltere  Wiirmer,  die  durch 
Geburten  schon  mehrere  Glieder  abgesetzt  haben,  sind  am  Hinterendo  am  breitesten, 
abgeBtutzt,  oder  halbmondfiirmig  ausgerandet;  jiiugere  Wiirmer,.  die  noeb  nicht 
gebohren  haben,  werden  am  Hinterendo  etwas  schmiich  tiger,  und  das  letzte  Glied 
ist  abgerundet. 

Der  Kopf  ist  verhaltnissmiissig  sehr  klein,  rundlich,  riissellos,  unbewaffnet,  hell- 
weiss,  mit  vier  deutliehen  Saugblaaen,  die  gepaart  iiber  einandersteheu ;  [p.  78]  an 
der  Spitze  ein  undentlicbes  Knutcben,  statt  des  Riissels. 

Der  Hals  ist  zusammengedriickt  ruudlich,  sehr  schmiichtig,  etwas  liinger  als  der 
Kopf,  gliederloB,  abwarts  breiter,  and  unvermerkt  in  den  Vorderktirper  ubergehend. 

Das  Vorderende  des  Korpers  scheint  da,  wo  en  an  den  Hals  grenzet,  fast  gliederlos, 
wird  von  da  abwarts  sanft  iind  anvermerkt  breiter,  und  die  Glieder,  die  vorwiirts  nur 
durch  Querstreifen  angezeigt  waren,  entwickeln  sich  da  deutlicher. 

Die  Glieder  des  Korpers  sind  ganz  sichtbar  ineinander  geschoben,  wenigstens  20 
mal  breiter  als  lang,  gleichbreit,  dicklich,  perlenweiss,  zu  beiden  Seiten  in  einen 
scbarfen,  hervorragenden  Zahn  auslaufend,  in  der  Mitte  der  Oberfliiche  eine  einge- 
driickte  Langslinie.  Jedes  Glied  bat  in  der  Mitte  des  Seitenrandes  ein  dunklcres, 
hervorragendes,  wulstiges,  in  der  Mitte  durchbohrfes  Knfitchen,  aus  welchem  ein 
haarfeiner,  geradegestreckter,  schneeweisser,  iiber  1"'  langer  Borsteu  hervorragt. 
Diese  Seiteuborsten  sind  nicht  immer  sichtbar,  sondern  sehr  oft  in  den  Rand  der 
Glieder  zuriickgezogen,  wo  sie  denn  an  jeder  Seite  des  Gliedes  eine  hellere  Querlinie 
bilden.    Die  hintern  Glieder  nehmen  an  Breite  und  Lange  etwas  zu. 

1  Versuch  einer  Naturg.  der  Eingeweidewiirmer  thierischer  Korper,  Blankenburg, 
p.  363,  footnote. 

3  Beitrage  zur  Nat.  der  Eingeweidew.,  Der  Naturforscher,  XXIX,  1802,  Halle,  p.  77. 
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Wohnort :  In  den  diimien  Gediirmen  dcs  Miirinelthiers  (Arctomye  marmota  Welireb.). 

Anni.  Ich  triif  diese  schtine  Wurmart  in  dem  genannton  Thiere,  das  in  den  jill- 
gauisehen  Alpen  cinheimisch  ist,  nnd  von  dem  ich  ein  paar  Stiicke  am  28  Julius  17SI7 
zu  untersuchen  Gelegenheit  bekam,  in  ausserordentlicher  Menge  an.  In  den  Gediirm- 
en  cines  iiltern  Murmelthiers  fand  ich  ganze  Nestor  von  diesrn  Wiirmerii,  so  dass 
ihTe  Zahl,  im  Canzen  genommen,  iiber  50  Stiicke  betr.'igen  haben  muss.  Es  lagen 
ihrer  inunchmal  5-7  beysamuien,  und  debnten  den  Darmkanal,  indem  sie  in  Knaulen 
Ubereinander  lagen,  ungemein  ans. 

Ieli  sail  Stiicke  von  diesen  YViirmern,  deren  hintere  Glieder  in  der  Mitte  durch- 
liichert  waren ;  andere  Individuen  batten  sicli  am  Hintertbeile  durch  die  Sehlinge 
geschoben . 

Man  sieht  von  selbst,  dass  die  gegenwiirtige  Art  mit  dem  lanzetiormigen  Band- 
wurme1  ungemein  viele  Aehnlichkeit  babe,  da  audi  dieser  an  den  Riiiiderii  der  Glie- 
der knrze  Seitenborsten  zu  naben  pllegt ;  demnngeachtet  kann  ich  mich  bey  genauer 
Vergleicbung  niclit  iiberzeugen,  dass  boido  Wiirmer  einerley  Art  seyn.  Aucli  die 
Twnia  peclinaia  -  ist  mit  dieser  Art  naho  verwandt. 

Kudolphi3  in  1814  and  1819,  Diesing4  in  1850,  and  Baird'in  1853, 
mention  Friilich's  parasite  under  Taenia  pectinata,  accepting  Tama  mar- 
mota; as  synonym.  E.  Blanehard 0  in  18!)1  was  evidently  the  second 
zoologist  to  find  this  species;  he  found  211  worms  in  four  marmots  at 
Briancou,  in  September,  1887.  The  specimens  attained  112  mm.  in 
length  by  5  to  13  mm.  in  breadth.  Head  measured  0.55  to  0.03  mm. 
long  by  0.80  to  0.81  mm.  broad;  suckers  globular,  120  ji  in  diameter; 
neck  absent;  segments  varied  from  50  fi  to  0.75  mm.  in  length;  genital 
pores  double  and  opposite,  in  posterior  half  of  lateral  margin.  Blaneh- 
ard described  a  subcuticular  excretory  system,  with  two  lateral  longi- 
tudinal canals,  connected  by  a  transverse  canal  with  the  canals  of  the 
opposite  side.    Ova  measured  48  to  60  /a;  bulb  of  pyriform  body,  23  ft. 

Stiles 7  in  1893  found  that  the  dorsal  canal  lies  between  the  ventral 
canal  and  nerve,  and  that  the  genital  canals  run  dorsally  of  the  longi- 
tudinal canals  and  nerves.  He  was  unable  to  find  Blauehard's  acces- 
sory excretory  system.   Later  he"  figured  the  genital  organs. 

Itailliet9  in  1893  took  this  species  as  type  of  his  new  genus  Cteno- 
tan  ia. 

From  writings  of  Frolich  and  Blanehard  and  from  my  own  studies 
I  propose  the  following  as  revised  specific  diagnosis: 

Diagnosis. — Cittotwnia  marmota)  (Frolich,  1802),  Stiles  &  Hassall, 
1890:  Strobila  attains  112  mm.  (perhaps  more)  in  length  by  5  to  13  mm. 
in  breadth.    Head,  0.8  mm.  broad  by  0.5  to  0.0  mm.  long;  hooks  absent; 

1  Goeze,  Eingeweidew.,  p.  377,  pi.  nxix,  fig.  3-12. 
"Ebendas,  p.  363,  pi.  xxvn,  fig.  7-12. 

3Erster  Nachtrag,  etc.,  Ges.  Xaturf.  Freunde  Berlin,  etc.,  VI,  1814,  p.  108;  Ento- 
zoorum  Synopsis,  1819,  p.  48N. 
4Systema  helmintbum,  I,  p.  498. 

6Cat.  Specs.  Entozoa  or  Intestinal  Worms,  Coll.  Brit.  Mus.,  p.  78. 
«Mem.  Soc.  zool.  France,  IV,  pp.  444,  461-466,  figs.  31-35. 
'Cent.  f.  Bakt.  u.  Paras.,  XIII,  pp.  449-450,  fig.  9. 

8  Stiles  &  Hassall,  1893,  Bull.  4,  Bureau  of  Animal  Industry,  p.  71,  pi.  VII,  figs.  6-7. 
"Traite'  de  Zool.  rndd.  et  agric,  I,  p.  278. 
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rostellum  not  visible.  Neck  absent,  segmentation  beginning  immedi- 
ately back  of  the  head,  the  proglottids  rapidly  becoming  distinct; 
segments  vary  in  length  from  56  fx  to  0.75  mm.,  and  are  always  much 
broader  than  long,  measuring  in  some  cases  13  mm.  broad;  the  poste- 
rior flap  projects  but  a  short  distance  over  the  anterior  border  of  the 
next  following  segment.  Genital  pores  double  and  opposite  in  poste 
rior  half  of  lateral  margin.  Genital  cloaca  quite  deep.  Anlagen  of 
genital  canals  and  female  glands  visible  in  the  first  segments,  testicles 
appear  a  little  later.  Male  organs:  Testicles  appear  about  the  thir- 
tieth segment,  between  100  and  150  in  number  to  a  proglottid,  scat- 
tered through  the  median  field  between  the  ovaries;  cirrus- pouch,  0.5 
mm.  long  by  0.17  mm.  broad,  very  muscular,  with  vesicula  seminalis  in 
proximal  portion  and  coiled  smooth  penis  in  distal  portion.  Female 
organs:  Female  glands  nearly  1  mm.  from  the  lateral  border  of  the 
segment,  some  distance  from  the  longitudinal  canals;  ovarian  tubules 
appear  about  the  thirty-fifth  segment,  reach  their  highest  development 
from  the  forty-seventh  to  fifty-seventh  segments  and  then  rapidly  atro- 
phy, disappearing  almost  entirely  by  the  sixtieth  segment;  vagina 
ventral  of  the  cirrus-pouch  on  both  sides  of  the  segment;  uterus  single, 
transverse,  proximal  to  testicles,  and  possesses  proximal  and  distal 
blind  pouches,  similar  to  those  of  CUtotania  pectinata.  Ova,  48  to(i0  /u; 
bulb  of  pyriform  body,  23  /j.  Excretory  system:  Dorsal  canal  between 
ventral  canal  and  nerve.  Longitudinal  nerves  rather  close  to  lateral 
margin,  near  distal  end  of  cirrus-pouch.  Genital  canals  cross  the 
longitudinal  canals  and  nerve  dorsally. 

Host. — Marmot  (Arctomys  marmota)  by  Frolich  and  Blanchard. 

Types. — Original  type  (?).  Typical  specimens  with  E.  Blanchard 
(Paris),  collection  Bureau  of  Animal  Industry  (No.  1370,  B.A.I.),  and 
collection  of  Stiles  (TJ.S.N.M.). 

Geographical  distribution. — (?)  Frolich;  France  (Briangon),  by  Blan- 
chard. 

CITTOT.ffiNIA  DENTICULATA  (Rudolphi,  1804),  Stiles  &  Hassall,  1896. 

(Plate  XII,  figs.  :)-$ :  Plate  XIII,  figs.  1-3. ) 

1804,  Tamia  dmticulata,  Rudolphi,  Bemerkungen  a.  d.  Gebiete  d.  Naturg.,  etc.,  p.  81. 
1828,  Alyselmintllua  denticulatus  (Rudolphi,  1802 J,  £>E  Blainville,  Diet.  d.  Sci.  liat., 
LVII,  p.  607. 

1853,  Tmnia  goezni,  Baird,  Cat.  Entozoa  Coll.  British  Museum,  p.  78. 

1881,  Ciitotamia  laiieeitna,  Reihui,  Zeitechr,  f.  d.  ges.  Niiturw.,  3  ser.,  VI,  p.  200. 

1881,  Dipylidium  latisiimum  (Riehm,  1SS1  j.  Riehm,  Zeitschr.  f.  d.  ges.  Xaturwiss.,  3  Ber., 

VI,  pp.  583-590,  pi.  V,  figs.  5, 15, 17;  VI,  fig.  2. 
1887,  Taenia  latissima  (Riehm,  1881),  Neumann,  Trait6  des  maladies  parasitaiies  uon- 

microbiemiee,  p.  426. 

1891,  Moniezia  dcnticnla  [to]  (Rudolphi,  1804),  R.  Blanchard,  Mem.  Soe.  zool.  France, 
IV,  p.  187. 

1891,  Moniezia  latieeima  (Riehm,  1881),  R.  Blanchard,  Mem.  Soc.  zool.  France,  IV, 
pp.  187,  451. 

1891,  Moniezia  goezei  (Baird,  1853),  R.  Blanchard,  Mem.  Soc.  zool.  France,  IV,  pp. 
444, 452-457,  figs.  21-25. 
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1893,  Clenotamia  goezci  (Baiud,  1853),  Railliet,  Traits  d.  Zool.  mtfd.  et  agric.  T,  p.  27*. 
1896,  Ctenotaznia  dntticidatu  (Rudolphi,  1804),  Stiles  &.  Hassall,  Vet.  Mii.l;.,  Ill,  p. 

6-9,  and  C'entralbl.  f.  Bakt.,  Parasitenk.  u.  Infektionskrankh.,  Erste  Al>t., 

XIX,  70-72. 

1896,  Cittolwnia  denticiUata  (Rudolphi,  1804),  Stilos  &  Hassall,  Vet.  Mag.,  Ill,  p.  407. 

This  species  has  had  a  most  curious  history,  which  should  be  a  demon- 
stration to  every  helminthologist  not  yet  convinced  that  in  determining 
a  cestode  the  microscope — not  the  yardstick — is  his  most  important 
instrument,  and  that  internal  topographical  anatomy — not  conditions 
of  contraction  of  the  external  form — furnishes  the  important  characters 
for  classification. 

At  present  we  may  be  said  to  have  two  extreme  parties  in  helmin- 
thological  work;  one  party  apparently  considers  minute  histological 
details  as  all-important,  and  looks  down  upon  the  systematic  work, 
especially  that  class  of  systematic  work  which  studies  into  the  biblio- 
graphic history  of  the  species  and  demands  a  consistent  application  of 
the  international  rules  of  nomenclature;  a  second  party  appears  to 
conceive  the  highest  helminthology  as  consisting  of  determining  and 
describing  species  chiefly  upon  external  form,  looking  upon  histological 
and  anatomical  details  as  "of  interest  to  those  who  are  interested  in 
such  matters,"  but  of  no  importance  to  science.  The  history  of  C.  denti- 
culata  should,  however,  convince  everyone  that  there  is  a  middle  ground 
upon  which  we  should  all  unite,  namely :  First,  careful  determination  and 
description  of  worms  upon  internal  topographical  anatomy;  secondly, 
a  thorough  study  of  the  history  (both  life  history  and  bibliographic 
history)  of  each  species;  thirdly,  histological  details,  and  fourthly,  a 
consistent  application  of  such  rules  of  nomenclature  as  will  render  all 
of  our  work  international:  International  Kules. 

Rudolphi1  in  1804  originally  described  Twnia  denticulata  as  follows: 

Unter  den  Eingoweidewiirmer  [i.  c.,  in  the  Hanover  collection]  war  ein  Stiick,  das 
mich  sehr  interessirte,  niiinlich  ein  Bandwurm,  der  in  Havemaims  Gegenwart  einem 
Kalbe  abgegangen  war;  er  war  iiber  olme  Kopf.* 

*Ich  habe  dieso  WUrmer  im  Museum  zu  Alfort  wieder  gefunden,  und  auch  einige 
Esemplare  geschenkt  bekoiunieu.  In  seinem  itzt  ganz  vergrifl'enen  Werke  iiber  die 
Warmer  hat  Chabert  ihn  mit  alien  iibrigen  Bandwiiruieru,  unter  dem  Kamen  Tenia 
rubna6  [rubanfi]  zusammengeworfen ;  im  Museum  hingegen  war  der  Bandwurm  aus 
lku-m  und  Magen  der  Kuh  ohno  Noth  in  zwey  Arteu  getheilt.  Es  ist  eine  wirklieh 
neue,  noch  nirgends  beschriebene  Art,  die  ich  Twnia  devikulata  nenne,  und  :in  einem 
andern  Ort  ausfiihrlich  besckreiben  werde.  Der  AVurm  ist  5  bis  16  Linieu  laug,  die 
vordern  Glieder  sind  2  bis  5  Linien,  die  hintern  beynahe  einen  Zoll  breit;  der  kleine 
viereckige  Kopf  unbewaffnet,  mit  vier  in  Kreuz  stehenden  Saugmiindungen ;  keiu 
Hals,  alle  Glieder  kurz,  mit  OefFnnngen  an  beyden  Seiton,  aus  denen  mehrentheils 
ein  kleiuer  spitzer  Kiirper  hervorsteht,  wodurch  der  AVurm  wrie  gezahnt  erscheint. 
Ich  selbst  habe  ihn  nie  beym  Rindvieh  gefunden. 

Later,2  in  1805,  lie  adds : 

14.  Twnia  denticulata  milri.   T.  rubanes  et  lanceolcs  dans  les  intestins  d'une  vache. 


'Bemerkungen  aus  dem  Gebiete  der  Naturgeschichte,  Medizin  und  Thierarzney- 
kunde  auf  einer  Reise  durch  einen  Theil  von  Deutschland,  Holland  und  Frankreieh, 
I,  Berlin,  p.  81. 

3 Bemerkungen,  etc..  II,  p.  39. 
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Im  Katalog  stent:  Deux  cspi'ces  de  Teniae  rendues  par  la  vache.  Auf  ehiem  andern 
Glase  steht:  Te'nias  rubane"s  dans  la  caillette  d'une  vache.  Ich  muss  aber  alles  fiir 
einerley  halteu,  und  habe  schon  von  dem  Wurm  eine  kurze  Beschreibung  gegeben 
wie  ich  von  dem  Kabinet  der  Thierarzneyschule  in  Hannover  sprach. 

Still  later  Rudolphi1  in  1810  coutinues  the  parasite  under  the  same 
name  and  discusses  it  more  in  detail.  His  entire  remarks  are  quoted 
here,  as  they  are  important,  being  based  upon  the  original  material.2 

[P.  79.]  Taenia  j>enticui,ata,  R.    Taenia:  capite  tetragono,  collo  nullo,  articulis  bre- 

viasimis  foraminibus  marginalibus  oppositis,  lemniscis  dentiformibue. 
[P.  80.]  Camper  in  Beschlift.  Berl.  N.  Fr.,  4,  p.  139. 

Gmelin,  Syst-  jVat.,  p.  3074,  n.  55,  Taenia  ovina  yS.  bovis. 

Carlisle  Transact.  Soe.  Linn.  II,  tab.  25,  fig.  15, 16.    Taenia  ovina,  bovis. 

Eudolphi  bodoepor,  Vol.  I,  p.  81 ;  Vol.  II,  p.  39.    Taenia  denticulata. 

Hab.  in  J?*wte.  Camperus  «  bove;  Havemaimus,  Scholae  Vet.  Hannov.  Director 
meritisBinnw.  a  vitulo  (solitariam,  capite  destitutam);  Chabertus  a  vaeca  copiose, 
dejectam  observaverunt,  hie  etiam  in  vaccae  ventriculo  quarto-  reperit.  Specimina 
mea  ex  M*w:o  Scholae  Veterinariae  Altorfensis  ditissimo. 

Descr.  Vermes  quindeciiu  ad  sedecim  poll  ices  longi,  antice  duas  ad  quinque  lineas, 
postice  f*ve  pollicem  lati;  coloris  albidi,  vel  grisei. 

Caput  «xiguum,  tetragonum,  latiusculum,  oseulis  quatuor,  anticis,  subcontiguis, 
subglobosis,  horum  apertma  exigua,  orbiculari.  Collum  nullum.  Artioull  aliquot 
capiti  proximi  angusti,  mox  vero  latiores,  tandem  latissimi  et  subaequales  fiunt,  ita 
tanien,  ut  in  uno  alterove  Bpeciniine  media  vermis  pars  paullo  angustiores  et  siiuul 
longioren  objiciat;  omnes  ceteroquiu  brevissimi,  ut  longitudo  latissimorum  vix 
lineam,  ■Dlurimorum  ne  dimidiam  quidem  exeedat.  Margines  articulorum  postici 
crenati  sive  undulati  superficiem  insequentium  qua  partem  tegunt;  latcniles  (ante- 
rioribuB  nonnullis,  rarius  mediiB  quibusdam  articulis  exceptis)  obtusiusculi  [p.  81], 
foramine  utrinque  medio,  opposito,  insignes,  e  quo  denticulus  acutus,  leviter  reflexus 
et  duriut'culus  (lemniscus)  exseritur.  Substantia  mollis,  plus  minus  crnssiuscula,  ut 
crassities  interdam  liaeam  adaequet.  Ova  in  substantia  media  cumulata,  ovariis 
legularibus  mihi  non  visis. 

Obs.  1.  Carlisle  in  figuris  citatis  canales  articulorum  laterales  longitudinem  versus 
decurrentes  et  ovaria  in  racemum  brevisaimum  et  latissimum  digesta,  habet;  haec 
omnia  no  in  tenuioribus  quidem  speciminibus  vidi,  vel  sectione  detegere  potui. 
Denticuli  validihorumque  foramina  ab  eodem  minus  bene  sistuntur. 

Obs.  2.  Chabertus  in  opere  Bibl.  n.  199.3  indicato  Taemam  hancce  cum  reliquorum 
mammalium  Taeniis,  sub  nomine  Tenia  rubane",  perperam  conjunxit,  in  Musei  Alfor- 
tensis  autem  catalogo  duas  ia  species  (Tenia  rubane"  et  To"nia  lanceole")  praeter  ullam 
necessitatem  di visit,  nam  specimina  minora  qnam  reliqua  ad  formam  lanceolatam 
magis  accedere  nil  refert. 

Obs.  3.  A  specie  praecedente  notis  in  obs.  2.  ad  eandem  indicatis  abunde  differt 
quibus  autem  Taenia  caprae  n.  84.  dicta  diBtingueuda  sit,  hnjus  capite  non  viso 
determinare  non  ausim;  pars  antica  tamen  quam  in  denticnlata  tenuior,  licet  quani 
in  praecydente  latior,  videtur. 

That  the  citations .  from  Camper,  Carlisle,  and  Gmelin  must  be 
rejected  from  the  bibliography  of  this  species  follows  from  the  data 
given  on  page  177. 

'Entozoorum  sive  vermium  intestinalium.    Historia  naturalis,  II,  pt.  2,  p.  39. 

2The  original  description  of  1804  is  evidently  based  upon  the  Alfort  material  and 
not  upon  the  specimen  seen  at  Hanover.  Chabert's  specimens  must  therefore  be 
taken  as  types. 

^Traite"  des  maladies  verminenses  dans  les  animanx.  Paris,  1782;  second  edition, 
1787  J  German  translation,  Gottingen,  1789, 
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Gurlt1  in  1831  obtained  Rudolphi's  specimens  and  ^ave  two  figures 
of  the  worm.  Oreplin3  in  1S42  also  studied  the  originals  and  gave 
quite  a  fair  description  of  them  (for  details  m-c  Stiles  }. 

Since  Orepliirs  time  numerous  authors  have  mentioned  T.  tfrnticulata 
as  a  parasite  of  cattle  and  sheep,  and  quite  a  number  of  specimens 
have  been  determined  as  belonging  to  this  species  (for  details  see 
Stiles^).  In  1S!M  lilanchard5  placed  this  species  in  his  genus  Moniezia. 
Later,0  in  18!)3, 1  studied  several  end  segments  of  Rudolphi's  originals, 
compared  them  with  several  specimens  determined  as  T.  dcnticvlata 
by  various  helniinthologists,  and  called  attention  to  the  disagreement 
in  the  statements  of  different  authors  as  well  as  to  the  fact  that  none 
of  their  specimens  agreed  with  1  udolphTs  original,  type.  The  few 
statements  I  made  upon  the  originals  were  extremely  meagre  and 
guarded,  showing  that  "we  know  practically  nothing  of  the  micro- 
scopic anatomy  of  M.  dcntict<l<{t<t." 

Upon  examining  originals  of  IJaird's  Twain  yovzei  and  Riehm's 
Dipyl'uUum  latissimum,  Ilassall  and  Stiles  were  surprised  to  find  the 
great  resemblance  the  cirrus  bore  to  the  cirrus  in  the  few  segments  of 
Rudolphi's  material  deposited  in  the  United  States  National  Museum. 
Through  the  kindness  of  Oeheimrath  3Iobius  and  Dr.  A.  Collin  we 
obtained  further  material  of  Rudolphi's  originals  and  were  able  to 
pro've7  that  Tania  dent'u-uhita  contained  two  distinct  species  of  cestode, 
i.e.,  one  agreeing  with  Riehm's  I),  latisxuuum  and  T.  <jovzei^  the  other 
with  ('ti'i)ot(viti(t  pcctiit«i«  (Goeze,  17S2  partim,  Riehm,  18S1),  Railliet, 
18:i;>.  We  then  expressed  the  opinion  that  an  error  had  occurred  in 
the  original  label  of  Rudolphi's  specimens,  and  that  they  were  in  real- 
ity leporine  rather  than  bovine  cestodes. 

Baird's  description 8  of  T.  (jiiczri,  in  lX,"i.'.i,  reads  as  follows: 

19.  Ta  nia  V-ovzii,  Baird.  Head  wanting.  Articulations  of  body  very  short,  numer- 
ous. The  inferior  margin  straight.  (Genital  orifices  opposite,  situated  on  or  near 
the  lower  edge  of  cadi  joint,  the  lemniscus  being  projected  out  in  form  of  an  ele- 
vated papilla,  which  curves  downward.  Greatest  breadth  of  body  G  lines,  length 
of  articulatious  about  £  a  line. 

Tli is  species  differs  from  expansa  and  di-ntifidaia  iu  having  the  posterior  border  or 
edge  of  each  joint  smooth  and  rounded,  instead  of  beiu\;  crenulate  or  undulated, 
and  having  the  genital  orifices  situated  on  the  lower  edge  of  the  joint  instead  of  in 
the  middle. 

Hab.  ( ?) 

From,  old  collection. 

1  Lehrbuch  der  pathologischen  Anatomie  der  Haussiiugetltiere,  p.  381,  pi.  x,  figs. 
3-4. 

2  Endozoologisclie  Beitriige,  Weigmann's  Arch.  Naturg.,  I,  pp.  315-927. 

s  Revision  of  adult  Cestodes  of  cattle,  sheep,  and  allied  animals,  Bull.  4.  Bur.  An. 
Ind.,  U.  S.  Dept.  Agric,  1893,  p.  44. 
4Loc.  cit.,  1893.  pp.  44-46. 
•Meni.  Soc.  zool.  Fram  e,  IV,  1891,  p.  187. 
"Loc.cit.,  1893.  pp.  12-47. 
;  Vet.  Mag.,  Ill,  18%.  p.  6-9. 

"Cat.  Specs.  Ent.  or  Intestinal  Worms,  Coll.  Brit.  Mus.,  Jxind.,  p.  78. 

Proc.  N.  M.  vol.  xix  12 
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Riehm1  in  18S1  studied  the  tapeworms  of  rabbits  and  hares,  and  in 
a  preliminary  account  of  his  work  described  this  same  form  as  Gitto- 
tenia  latissima,  new  genus,  new  species.  Later2  ho  placed  this  species 
in  the  genus  Dipylidium  with  the  following  specific  diagnosis: 

Kopf  hakenloa  iiber  J  mm.  breit,  rait  stark  vorspringendcn  SaugnUpfen  and 
dadurch  gegen  die  lanzettfdrmig  sich  verbreiterndo  Gliederkette  deutlich  nbgesetzt. 
Geschlechtsuflfnungen  beiderseits,  in  den  zitzenartig  vorspringenden  Hinterecken 
der  Glieder,  welcho  den  Riindern,  bcsonders  der  coutrahierten  Tbicro  ein  gefranztes 
Ansehen  verleihen.  Glieder  stets  viel  kiirzer  als  breit  nnd  nnmcntlich  nach  den 
Seiten  hin  ungemeiu  dick.  Liinge  im  gestrecktcn  Zustande  bis  80  em.,  Breite  der 
reifsten  Glieder  15  mm.  und  dariiber  Wohnthier:  Lepua  cuuiculua. 

Of  anatomical  details  he  gives  the  following,  which  appear  to  me  to 
be  of  importance: 

Segments  may  attain  3  to  3.5  mm.  in  thickness;  the  strobila  is  generally  found  in 
the  lower  portion  of  the  small  intestines  and  is  of  a  grayish  to  a  reddish  gray 
in  color,  something  like  Bothriocephaius  latu$.  Black  pigment  on  the  suckers  and 
genital  pores.  Suckers  prominent;  neck  short.  Genital  anlagen  appear  very  early. 
Male  organs :  Testicles  very  u  umerous,  0. 115  mm.  iu  diameter,  scattered  throughout 
dorsal  portion  of  median  field;  cirrus  pouch  large,  provided  with  three  layers  of 
mucles,  two  circular  and  one  longitudinal  layer,  cirrus  is  generally  protruded. 
Female  organs:  Vagina  opens  close  to  cirrus,  and  is  quite  thin;  median  to  the  longi- 
tudinal canals  it  swells  into  a  receptaeulnni  seminis;  female  glands  essentially  the 
same  as  in  Dipylidium  pectinatum,  but  situated  very  close  to  the  longitudinal  canals. 
The  uterus  is  described  "not  as  a  simple  tube,  widened  hero  and  there,  and  running 
transversely  through  the  segment,  but  it  is  broken  up  into  two  or  three  Buch  tubes, 
which  unite  here  and  there,  and  thus  cut  the  parenchyma  up  into  islands.  This 
structure  is  seen,  however,  only  in  segments  without  eggs.  Through  the  pressure  of 
the  developing  ova  these  tubes  widen  so  that  the  islands  of  parenchyma  are  sup- 
pressed and  the  uterus  then  appears  as  a.  single  tube."  In  some  segments  an  extra 
(third)  set  of  female  glands  was  observed  right  or  left  of  the  median  line.  Kxcre- 
tory  system  very  highly  developed;  iu  the  younger  segments  it  is  composed  of  a  net- 
work of  canals,  with  one  lateral  canal  which  is  especially  large;  transverse  canal 
with  numerous  anastomoses  present ;  as  the  genital  organs  develop,  the  canals  of  the 
median  field  become  more  or  less  suppressed,  but  three  or  four  lateral  canals  persist 
each  side  and  the  transverse  canals  at  the  posterior  margin  become  larger,  so  that 
the  excretory  system  now  bears  more  of  a  reselnblauce  to  that  of  Dipijlidiuvi  pectina- 
tum; the  second  canal  system  (dorsal  canal)  resembles  that  of  Dipylidium  leuckarti. 
(Abstract.) 

Neumann3  in  1888,  places  this  worm  in  the  genus  Twnia. 

Blanchard4  in  1891  examined  Baird's  specimens  and  recognized  them 
as  identical  with  D.  latissimum,  Riehm.  He  also  examined  fresh  speci- 
menSj  which  he  describes  in  some  detail. 

Strobila  measures  40  to  50  cm.  long  and  contains  about  210  segments ;  head,  0.8  mm. 
broad  by  0.63  long.  Neck  absent,  segments  may  attain  4  mm.  iu  length  by  15  in 
breadth.  Genital  pore  appears  about  the  seventy-eighth  segment;  in  the  older  seg- 
mnets  it  is  more  distal  than  in  the  younger  segments;  egg  is  spherical  52  to  60  /*; 
bulb  of  pyriform  body  16  to  24  ft,  horns  long  and  curved.  (Abstract.) 

1  [Untersuchungen  an  den  Bandwiirmem  der  Hasen  und  Kaninchen,  Zeitschr.  ges. 
Naturw.  3  ser.,  VI,  1881,  p.  200. 
sStndieu  an  Cestoden,  Zeitschr.  ges.  Naturw.,  3  ser.,  VI,  1881,  pp.  583-590. 
3Traite"  des  maladies  parasitaires,  p.  426,  Paris,  1888. 
*Mem.  Soc.  zool.  France,  IV,  1891,  pp.  444,  451,  452-457,  tigs.  21-25. 
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Railliet1  ia  1893  places  Rielim's  species  in  his  genus  Ctenoiienia. 

From  the  work  of  former  authors  and  from  my  own  observations  upon 
the  original  material  of  T.  tieiitirtilata,  T.  ijnczci,  and  Cittotmiia  latis- 
sima,  I  propose  the  following  as  a  revised  specific  diagnosis: 

Diittjuosis. — Cittotwnia  (ieniictihtta  (Rudolphi,  1801),  Stiles  and  1  las- 
sail,  189G:  Strobila  attains  40  to  50  em.,  even  SO  cm.  in  length  by  15  mm. 
in  breadth  by  :!..">  mm.  in  thickness,  is  grayish  to  grayish  red  in  color, 
and  is  made  up  of  200  or  more  segments.  Head  unarmed,  0.S  mm. 
broad  by  O.O.!  mm.  long,  suckers  large  and  prominent;  rostellum  not 
observed.  Neck  ab  ent.  Genital  pores  double,  prominent,  opposite  in 
posterior  half  of  margin,  near  coiner  of  the  segment.  .Male  organs: 
Testicles  0.11  ~>  mm.  in  diameter,  very  numerous,  scattered  through  the 
dorsal  portion  of  the  median  field;  cirrus-pouch  large  and  prominent, 
1J- mm.  long  by  0..'}-  mm.  broad.  Female  organs :  Vagina  runs  veu- 
trally  and  distally  of  cirrus-pouch  on  both  sides  of  segment;  female 
glands  A  ery  similar  to  those  of  Cittotaiiiti  pa-tinitlii,  situated  close  to 
longitudinal  canals;  uterus  very  complex.  Eggs  T>2  to  0.1  /'in  diameter; 
bulb  of  pyriform  body  10  to  24  ,  .  Excretory  system:  Very  complex, 
numerous,  thin-walled  longitudinal  canals  (probably  all  belonging  to 
the  ventral  system);  dorsal  canals  with  thick  wall.  Genital  canals 
cross  the  longitudinal  canals  and  nerves  dorsally. 

Host. — Common  European  wild  rabbit  (Lrpas  ctmirttlits). 

Types. — Rudolphi's  type  in  Berlin  Museum;  fragments  in  the  collec- 
tion of  Stiles,  Xos.  17. 1102,  U.S.X.M.  Haird's  type  in  South  Kensing- 
ton Museum  (London);  fragments  in  collection  of  lilauchard.  Kiehm's 
eotypes  in  collection  of  Leuckart;  Vienna  Museum  ;  Xo.  J;t28,  U.S.X.M. 
Several  typical  specimens  in  collection  of  Moniez. 

Geographical  distribution. — Europe:  France  (Cliabert.  It.  15Ianchard, 
Moniez);  Saxony  (Riehm). 

CITTOT/ENIA  CTENOIDES  (Railliet,  1890),  Stiles,  1S96. 

(I'laf.j  XIV,  figs.  1-8.) 

1881,  Dipylidium  leuckarti,  Riehm,  Ze1t8L.hr.  f.  d.  ges.  Xaturw.,  3  ser.,  VI,  p.  200:  pp. 

566-577,  pis.  v,  iigs.  3, 11-13, 16;  vi,  tigs.  5-(i. 
18SS,  Tdnia  leuckarti  (Iiir.nji,  1881),  Xecaianx,  Train-  des  inaladi,-.*  parasitaires, 

etc.,  p.        [ncc  Tamia  leuckarti,  Keaishi:.  1869,  Bidrag.  p.  33.",]. 

1890,  T.  ctenoides,  Ji.vlLLlET,  Rev.  d.  Sci.  nat.  appliq.  Bull.  Sue.  nat.  d'Acclimnt.  de 

Tram-,-,  p.  346. 

1891,  Moniezia  leuckarti  (  1,'ikiim,  lssl),  R.  Rlanciiaro,  Mrm.  Soc.  zool..  Fr:ince, 

IV,  p.  U-7j  pp.  Ml.  150-451. 
1893,  t'teiwUiuia  leuckarti  (Riehm,  18S1),  Raii.i.iet,  Traite  de  Zool.  nied.  i't  agric, 
I,  p.  27s. 

1896,  CittiAu  itia  leuckarti  (RiEriM,  1881),  Stiles  .V  Hassaix,  Veterinary  Magazine, 
III,  p.  407. 

For  the  history  of  this  species  prior  to  Riehm,  1881.  see  the  historical 
review  of  ('.  pectinata,  p.  184. 

1  Traits  Zool.  mrd.  et  agric,  I,  p.  L'78. 
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Rielmi1  in  1881  was  the  first  to  clearly  define  this  fxtriu,  which  lie 
mimed  Dipylidium  leuckarti,  with  the  following  specific  diagnosis: 

Kopf  hakenlos,  sehr  klein,  etwa  0.5  mm.  breit,  niit  1  flachaufliegenden  Sang- 
niipfen,  nichfc  abgesetzt  gegen  den  Hals,  welcher  mit  lanzettformiger  Verbreiteruug 
in  die  Gliederketto  iibergeht.  Geschleehts">ffnnngen  beiderseits  im  hinteren  Yier- 
tbeil  des  Proglottisraudes.  Gliedcr  trapezforinig,  mich  im  gestrecktesten  Znatande 
nock  breit,  fiir  gewohnlicli  aber  etwa  3-6  mal  breiter  als  l:mg.  L!inge  im  ges- 
treckten  Zustande  bis  80  cm.,  Breite  der  reifsten  Glieder  bis  1  cm.  Die  Strobila 
hliufig  dnrch  Llingsfalten  der  Haut  wie  gestreift.    Wohnthier:  Lepiis  citnicuhm, 

Iii  the  anatomical  discussion,  and  in  his  figures,  Rielim  brings  out 
the  following  points : 

The  head  measures  0.5  mm.  broad  by  about  0.166  mm.  thick;  neck  moderately  long, 
its  distal  end  nearly  twice  as  broad  as  its  proximalend ;  500  to  750  proglottids  present 
in  the  strobila ;  posterior  edge  of  segments  extends  prominently  over  the  nest  follow- 
ing segment,  so  that  the  side  of  strobila  appears  serr;ite.  Male  organs :  Testicles  50 
to  60  ji  in  diameter,  arranged  iu  two  groups  in  each  segment,  o:ie  on  each  side  of  the 
median  field  near  the  ovary ;  cirrus  pouch  small,  sacu.ar,  contains  a  small  vesicula. 
semiualis  and  the  retracted  and  coiled  penis.  Female  organs:  The  female  aulagen 
appear  as  early  as  the  twenty-fifth  segment;  female  glands  quite  close  to  ventral 
ranal ;  uterus  same  as  in  C.  pectinata.  Excretory  system :  Circular  canal  said  to  be 
absent  from  the  head;  a  median  canal  forms  a  dorsal  and  a  ventral  loop  between  the 
suckers;  each  loop  branches,  one  forming  the  two  ventral  canals,  the  other  the  two 
dorsal  canals;  the  ventral  canalB  are  connected  by  the  transverse  canals  in  each 
segment,  but  in  the  posterior  segments  a  network  of  canals  supplants  the  ordinary 
transverse  canals;  a  second  canal  system — evidently  the  dorsal  canals — is  described 
as  possessing  a  thick  muscular  layer.  It  is  figured  as  lying  between  the  ventral 
canal  and  nerve.  Ova,  67  to  70  f.t  in  diameter.  Of  mor<>  than  150  wild  rabbits,  only 
10  to  12  were  not' infested  with  this  parasite.  (Abstract.; 

Neumann  *  in  1888  placed  the  worm  in  the  genus  Taenia;  later3  he 
reverted  to  Dipylidium  and  recorded  a  worm  from  the  domesticated  rab 
bit  which  he  considered  identical  with  this  form.  Railliet  in  1890 
found  tjiis  worm  in  Prance  and  proposed  the  name  Taenia  ctenoides  in 
place  of  T.  leuekarli  (Eiehm,  1881),  Neumann,  1S88  [nee  Krabbe,  1860 j. 

K.  Blanchard1  in  1891  placed  this  species  in  the  genus  ^foniezia1 
translating  Riehm's  diagnosis. 

Railliet  in  1893  transferred  the  species  to  his  genus  Ctenotwnia. 

I  have  examined  one  of  Riehm's  originals,  and,  through  the  kindness 
of  K.  Blanchard,  I  have  received  several  tapeworms  under  the  label 
"Twnia  pectinata,  Lapin  domestique,  10,  8,  89.  G.  Marclial.  Hucque- 
liers  pres  Montrei — [t]  sur  mer."  These  worms  agree  with  Riehm's 
specimens  of  Dipylidium  leuckartL  One  of  Moniez's  specimens  labeled 
"Acores"  is  also  a  D.  leuckarti.  Upon  the  material  at  my  disposal  and 
Riehm's  anatomical  discussion  I  base  the  following  revised  specific 
diagnosis : 

1  Stud,  an  Cestoden.    Zeitschr.  ges.  Naturw.,  3  ser.,  VI,  p.  200;  pp.  566-575. 

3  Traite  des  maladies  parasitaires,  Paris,  1888,  p.  426. 

3Trait6  des  maladies  parasitaires,  Paris,  2d  ed.,  1892,  p.  461.  Parasites  and  Parasitic 
Diseases  of  Domesticated  Animals,  London,  1892,  p.  473. 

4  Mem.  Soc,  zool,  France,  IV,  p.  187 ;  pp.  450-451. 
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Diiiijiiosis. —  Cittotiviiio  etenoidrs  (liailliet,  IS90),  Stiles.  1890.  Stro- 
bila  Semite  may  attain  SO  cm.  in  length  by  10  mm.  in  breadth ;  composed 
of  500  to  750  segments,  which  are  always  at  least  3  to  5  times  broader 
than  long.  Head  unarmed,  about  0.44  to  0.5  mm.  broad  by  0.10  mm. 
thick;  no  rostellum  visible.  Suckers  0.1 70  mm.  in  diameter.  Xei'k 
short  and  broad,  or  absent,  segmentation  beginning  immediately  back 
of  the  head.  Genital  pores  double,  situated  in  posterior  half  of  margin. 
Male  organs:  Testicles  arranged  in  two  groups  in  lateral  portion  of 
median  field;  about  00  to  so  testicles  to  each  group,  50  to  00  . ;  in 
diameter.  Cirrus  pouch  small,  0.10  mm.  long  by  0.1 2S  nun.  broad;  it 
does  not  reach  the  longitudinal  nerve;  contains  the  coiled  and  inverted 
cirrus  and  a  small  vesicula  seminalis.  Female  organs:  Ovary,  vitello- 
gcne,  and  shell  glands  agree  in  general  with  the  same  organs  in  G. 
peclinata,  but  are  situated  much  closer  to  the  longitudinal  canals;  uterus 
agrees  with  that  of  C.  peetiimta,  but  appears  to  be  rather  more  simple. 
]>nrsal  canal  lies  between  ventral  canal  and  nerve  or  dorsal  of  ventral 
canal.  Vas  deferens,  vagina,  and  uterus  extend  from  median  Held  into 
lateral  field  dorsally  of  the  longitudinal  canals  and  nerves.  Ova.  04  /j 
in  diameter;  bulb  of  pyriforin  body,  20  /.<. 

Hosts. — European  wild  rabbit  (Lepvs  cHnicuhts),  by  Iviehin;  tame 
rabbit  (L.  cuniciilus  ilomcsticus),  by  Neumann,  liailliet.  and  Marehal. 

Types. — Cotype,  Xo.  1327.  U.S.X.M.  (from  collection  of  Iiiehin)- 
Typical  specimens:  No.  114,  U.S.X.M.  (from  collection  of  Blanchard); 
Nos.  1449.4  and  1457,  F.S.X..M.  (from  collection  of  Monie/.i;  collection 
of  lilanchard;  collection  of  Moniez. 

(hoffruphlcal  distribution. — Europe:  Saxony,  byliiehm;  France,  by 
Xeumaun.  liailliet,  Marehal,  Moniez.  The  Azores  (collection  of  Moniez). 

CITTOTjENIA  PR.3SCOQUI3  (Stiles,  1895),  Stiles  &  Hassall,  1896. 
(Plato  XV,  tigs.  1-6.) 

1895,  Ctenotfniiet  praroijitiix  [typographical  error  for  pr<rcoquin~},  Ntilks,  Veterinary 

.Magazine,  II.  June,  p.  34.".    Aug.  28, 1895. 
ls'lti.  rilfolir  iiia  prfvcoquiB  {stii.ks.  lx  to),  Stii.es  A  Hassai.l,  Veterinary  Magazine, 

III,  p.  4(17. 

Prof.  Herbert  Osborne,  of  Ames,  Iowa,  collected  two  specimens  of 
tapeworms  from  the  Pocket-Gopher  {ticomt/s  Imrsorius),  which  he  pre- 
sented to  the  Bureau  of  Animal  Industry.  The  species  is  rather  a 
difficult  one  to  interpret,  especially  upon  press  preparations,  and  the 
limited  amount  of  material  does  not  allow  a  minute  anatomical  analysis 
by  means  of  sections,  but  sufficient  characters  can  be  given  to  enable 
one  to  easily  recognize  the  form. 

The  specimens  measure  about  40  min.  long  and  contain  about  150  seg- 
ments; the  greatest  breadth,  about  5.5  mm.,  is  reached  about  10  mm.  from 
the  distal  extremity ;  the  distal  10  nun.  becomes  narrower.  Head  not  very 
distinct  from  the  strobila.  0.43  mm.  broad  by  0.32  mm.  long.  No  rostel- 
lum visible;  no  hooks  present ;  sucker  0.10  mm.  long  by  0.128  mm.  broad. 
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Xeck  very  short  and  broad.  Segmentation  visible  0.56  mm.  from  ante- 
rior extremity  of  the  head.  The  proglottid*  rapidly  become  distinct,  and 
in  the  specimens  at  hand  the  posterior  border  of  each  segment  overlaps 
the  anterior  border  of  the  next  following  segment  for  about  one-third 
of  its  length  in  the  anterior  segments  to  one-sixth  of  its  length  in  the 
posterior  segments.  The  genital  anlagen  become  visible  almost  imme- 
diately after  the  segmentation.  The  genital  pores  are  double  and 
opposite  in  about  the  middle  of  the  lateral  margin.  Male  organs :  The 
testicles  are  numerous  and  are  scat  tered  over  the  entire  dorsal  portion 
of  the  median  field,  but  do  not  quite  reach  the  lateral  canals;  in  the 
middle  portion  of  the  median  Held  they  extend  farther  ventral  than  in 
the  lateral  portion.  The  cirrus  pouch  lies  dorsal  and  slightly  posterior 
to  the  vagina  on  both  sides  of  the  segment;  it  is  0.24  mm.  long  by  98,< 
broad  (proximal  end) ;  it  is  relatively  muscular;  the  lateral  portion  is 
narrow,  but  the  proximal  portion  is  swollen  to  contain  a  globular 
vesicula  seminalis;  the  vas  deferens  coils  and  curves  from  here  median 
and  cephalad,  the  convexity  of  the  curve  being  distal.  Female  organs : 
The  female  glands  lie  in  the  median  field,  about  hallway  between  the 
median  line  and  lateral  canals;  they  were  not  analyzed  in  detail;  details 
of  the  development  of  the  uterus  must  also  be  left  to  some  one  who  can 
obtain  further  material;  the  vagina  lies  ventral  and  slightly  proximal 
to  the  cirrus-pouch  on  both  sides  of  the  segment;  it  is  narrow,  19  mm. 
long,  and  extends  to  a  point  slightly  dorso-median  of  the  ventral  canal, 
where  it  swells  into  an  enormous  receptaculum  seminis  which  occupies 
the  ventro-lateral  portion  of  the  median  field,  and  in  some  sections 
measures  0.7-  mm.  long  by  0.10  mm.  broad;  median  of  this  organ  and 
ventral  of  the  testicles  are  situated  the  female  glands;  there  is  appar- 
ently a  common  uterus  to  both  ovaries;  it  is  situated  ventrally  of  the 
testicles  at  t  he  height  of  the  genital  pores,  but  proximall.v  and  distally 
of  this  plane  it  extends  farther  dorsad:  sections  on  other  planes  than 
that  of  the  pore  show  that  dorso  ventral  trabecular  of  the  body  stroma 
divide  the  uterus  into  numerous  pouches,  although  sections  at  the 
pores  generally  show  a  more  or  less  continuous  transverse  stem;  the 
ova  are  unusually  small,  measuring  ;?2  to  :ii>  )i  in  diameter;  the  bulb 
of  the  pyriform  body  varies  between  8  ;i  and  12  the  horns  are 
relatively  long  and  crossed.  Kxcretory  and  nervous  systems:  At  the 
height  of  the  genital  pores  the  dorsal  canal  lies  between  the  ventral 
canal  and  nerve;  in  other  planes  it  may  lie  dorsal  of  the  ventral  canal. 
The  genital  canals  pass  dorsally  while  the  uterus  passes  ventrally  of 
the  longitudinal  canals  and  nerves. 

As  specific  name,  I  proposed  ptut'coi/ids  (misprinted  as  i>iivcinjtiHS  in 
the  original  description),  referring  to  the  unusually  early  development 
of  the  genital  organs.  The  following  is  proposed  as  a  specific  diagnosis: 

Dingunsis. — Cittntania  pra'ciu/iiis  (Stiles,  18!)5],  Snles  iV-  Hassall, 
1800.  Strobila  attains  about  40  mm.  in  length  by  5.5  mm.  in  breadth 
by  0.72  mm.  in  thickness;  the  posterior  10  mm.  is  slightly  narrowed. 
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Head  unarmed,  not  very  distinct  from  strobila,  0.43  mm.  broad  by 
mm.  long  :  rostellum  not  observed  ;  .suckers  0.10  mm.  long'  by 
0.128  mm.  broad.  Neck  short  ami  broad.  Segmentation  begins  about 
0.50  mm.  from  the  anterior  extremity  of  head.  About  150  proglottid^ 
present,  very  distinct:  the  posterior  flap  overlaps  the  anterior  one-third 
to  one  sixth  of  the  next  following  segment.  Genital  pores  double  and 
opposite,  not  prominent,  in  about  the  middle  of  the  lateral  margin. 
Jlale  organs:  Testicles  numerous,  confined  to  dorsal  portion  of  median 
field;  cirrus  pouch  dorsal  of  vagina  on  both  sides  of  segment,  0.21  mm. 
long,  muscular,  containing  globular  receptaculum  seminis  (about  00  /i 
diameter)  in  its  proximal  portion;  it  extends  to  or  slightly  beyond  the 
ventral  canal.  Female  organs  :  female  glands  about  halfway  between 
median  line  anil  ventral  canal;  vagina  narrow,  extends  across  ventral 
canal,  then  dilates  into  a  large  receptaculum  seminis;  uterus  probably 
single,  possessing  blind  proximal  and  distal  pouches.  Ova,  -!2  to  30  u 
in  diameter;  bull)  of  pyriforin  body,  s  to  12  fi;  horns  long  and  crossed. 
Excretory  system :  Dorsal' canal  between  ventral  canal  and  nerve  at 
height  of  the  genital  canals;  genital  canals  cross  dorsally,  but  uterus 
crosses  ventrally,  of  the  longitudinal  canals  and  nerves. 

Hosts. — Pocket  Gopher  (' ih'ounis  bursarius  (Shaw,  1S00)  ).  collected 
by  Herbert  Osborne  at  Ames,  Iowa. 

Types. — Bureau  of  Animal  Industry  cestode  series  No.  1070  desig- 
nated as  type  and  deposited  in  the  United  States  National  .Museum; 
paratype  (1372,  part  in  sections)  deposited  with  type.  Technique  of 
types:  Corrosive  sublimate,  alcohol,  acid  carmine. 

PECTIXATA  GROUP. 

The  European  form  Cittotwnin  )>ectiniita  forms,  with  certain  American 
parasites,  a  very  compact  group,  but  it  is  difficult  to  know  what  rank 
should  be  given  to  this  division.  Generic  rank  would  be  too  high, 
specific  rank  too  low.  I  propose  to  include  these  eestodes  in  the  Pec- 
tiitatit  group,  which  1  base  upon  the  peculiar  cirrus  pouch. 

Three  species  come  within  this  group  at  present: 

1.  Type  species  C.  pcrtmiitu,  as  defined  below,  p.  1HS.  its  chief  char- 
acters being  the  length  of  the  cirrus  pouch,  the  quadrangular  arrange- 
ment of  the  testicles,  and  their  extension  beyond  the  ovaries  to  the 
lateral  canals. 

'Synonymy  after  Merriam:  1800,  Mas  Inirxurins,  Shaw;  1815.  >  .1/.  linloricimins, 
Ordway;  1817,  Diplostoma  fueca,  Rannesipie;  1817,  Geomys  cincrca.  Iia(ines(|ue  (.I/ks- 
bnrsarius  renamed) ;  1820,  Succoplwrtis  bttrsarhts,  Kuhl ;  l^l,  Mitu  saccalns.  Mitehill; 
182M,  Pseudostoma  bnrsarius,  Say;  ["18221  1825,  Asi-outy*  canatlenxis,  Lichtenle!  1 ;  H50, 
Geomijs?  bnrsarius,  Richardson;  1852,  Geomys  canadensis,  Lef'onte;  1852,  G.  orcgonrn- 
ais,  LeConte. 

C.  Hart  Merriam,  1895.  Monographic  Revision  of  the  Pocket  Gophers,  Family 
Geomyidas  (exclusive  of  the  specie**  of  Thnmnni  js  '\  p.  120.  North  Amei  ienii  Fauna, 
No.  8,  Division  of  Ornithology  and  Mammalogy,  United  States  Department  of  Agri- 
culture. 
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2.  The  second  species,  C.  perplaa,  is  directly  intermediate  between 
the  first  and  third,  l>ut  1  am  unable  to  find  connecting  links  between  it 
and  the  other  forms.  The  cirrus  pouch  is  about  two  thirds  as  large  as 
that  of  C.  pectinata  and  somewhat  more  distinct  than  that  of  0.  vari- 
abilis; the  testicles  are  arranged  in  two  triangles  and  extend  laterally 
beyond  the  ovaries  to  the  lateral  canals.  In  general  configuration  of 
the  body  it  resembles  C.  pectinata  very  closely,  but  is  much  shorter. 

3.  C.  variabilis  represents  the  last  form  of  the  series,  presenting  a 
cirrus  pouch  slightly  smaller  than  that  of  C.  perplexa  and  testicles  in  a 
quadrangle  which  is  confined  entirely  to  the  space  between  the  ovaries. 
It  occurs  in  three  different  forms  as  follows: 

(a)  C.  variabilis  found  m  Lepus  sylvaticus  with  characters  described 
below,  p.  192,  measuring  up  to  10  mm.  broad,  the  segments  always  much 
broader  than  long. 

(ii)  C.  variabilis  angusta  differs  from  C.  variabilis  only  in  pointot  size; 
it  measures  only  2  mm.  broad  and  tlie  segments  are  about  three  times 
as  broad  as  long.  This  form  I  have  never  found  with  ova,  and  it  may 
be  a  case  of  arrested  development.  Those  authors  who  take  external 
form  as  a  specific  character  would  be  obliged  to  give  this  parasite  spe 
citic  rank,  but  I  am  unable  to  admit  this  view.  This  variety  is  found 
in  Lepus  sylvaticus. 

(c)  C.  variabilis  imbricata  is  the  third  variety,  and  is  one  due  proba- 
bly entirely  to  host  influence.  It  is  found  in  Lepus  palitstris  in  Florida. 
The  differences  between  this  form  ami  the  type  are  but  very  slight ;  the 
posterior  margins  are  more  scalloped,  the  segments  more  imbricate,  and 
the  cirrus  pouch  slightly  more  distinct. 

CITTOT^gNIA  pecTINATA  (Goeze,  1782  partim,  Riehm,  1881),  Stiles  &  Has- 
sall,  1896. 

(Plate  XVI,  figs.  1-2;  Plate  XVII,  figs.  1-2.) 

f!781.  Taenia  acuUeeima,  Pallas,  X'eue  nord.  Beytriige,  I,  pp.  75-81,  pi.  Ill,  fig.  25. 
T.  pectinata,  Goeze,  Versuch  einer  Xaturgeschichte  d.  Eingeweidew.,  pp.  363- 
368,  pi.  xxvn,  figs.  7-13. 
?1800,  Alyaelminthus  pectinatus  (Goeze,  1782),  Zeder,  Erster  Nachtrag  zur  Naturg. 

d.  Eiugeweidewiirmer,  pp.  246-249. 
?1803,  Halt/sis  pectinata  (Goezk,  1782),  Zeder,  Anloitung  zur  Naturg.  d.  Einge- 

weidewiirmer,  p.  332. 
1810,  Tamia  leporina'  Rudolphi  (in  synonymy),  Ent.  Hist.  Nat.,  II,  Pt. 2,  p.  82. 
1881,  Dipylidium  pectinatum  (Goeze,  1782  partim),  Riehm,  Zeitsehr.  f.  d.  ges. 

Naturwiss.,  3  ser.,  VI,  p. 200;  pp.  575-583,  pi.  v,  figs.  4,  14;  vi,  figs  4,  7. 
1891,  Moniezia  pectinata  (Goeze,  1782  partim,  Riehm,  1881),  R.  Blaxchakd,  Mem. 

Soo.  zool.  France,  IV,  pp.  187,  445,  450-452,  457-460,  figs.  26-30. 
1893,  Ctenota'nia  pectinata  (Goeze,  1782  partim,  Riehm,  1881),  Railliet,  Traite  de 

Zool.  m<5d.  et  agric.,  I,  pp.  278-279. 
1896,  Cittotainia  pectinata  (Goeze,  1782  partim,  Riehm,  1881),  Stiles  &  Hapsall,  Vet- 
erinary Magazine,  III,  p.  407. 


'Blanchard  (1891A,  p.  457)  has  already  shown  that  Limbonrg  (1766)  did  not  use 
"Taenia  leporina"  as  a  specific  name;  the  name  therefore  dates  from  Rudolphi,  1810. 
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Marigues 1  in  1778  mentions  and  figures  tapeworms  found  in  the 
body  cavity  of  rabbits;  but  it  is  impossible  to  determine  what  species 
lie  had  before  him. 

Pallas  in  1781  found  no  tapeworms  in  the  many  hares  he  examined. 
He  received  some  worms  taken  by  Graf  von  Bork  from  hares  and 
described  them  as  Tevnia  acutix.simit.  The  woim  is  evidently  a  double 
pored  leporine  form,  and  on  that  account  probably  a  (-Ittoffvuia;  but 
from  the  description  given  by  Pallas  it  is  impossible  to  definitely  decide 
which  of  the  three  leporine  double-pored  forms  he  had  before  him. 
On  ibis  account  I  do  not  consider  myself  justified  in  reinstating- the 
specific  name  acutiststma. 

Pallas  evidently  thought  that  Drepanidotania  lanceolata  <>f  geese 
wns  identical  with  the  leporine  form,  and  he  also  placed  Schistocephalus 
from  the  body  cavity  of  Gasteroxteu.s  side  by  side  with  I  he  parasite  of 
hares,  although  his  text  clearly  shows  that  he  thought  further  investi- 
gation might  result  in  separating  Scltistoeephalus  as  a  distinct  species. 

Goeze  in  1782  states  that  Tceuitt  ptelinata  is  found  in  hares  and  wild 
rabbits,  but  he  never  found  it  in  tame  rabbits;  he  mentions  its  simi- 
larity to  a  parasite  (Drejxtuidota'nia  lanceolata)  of  geese,  to  one  {S<-hi.s- 
tocephahix  solidus)  of  the  Stickle-back  {Gfisl.-rosteits)  and  to  the  broad 
tapeworm  (Moniezia  e.rpunsa)  of  sheep,  but  (h  es  not  consider  it  specific- 
ally identical  with  auy  of the*e  forms.  Goeze  found  the  species  nearly 
always  present  in  1 -year  old  hares  and  in  wild  rabbits,  of  en  20  to  30 
in  an  individual  host.  "The  margins  of  each  segment  were  rather 
bluntly  rounded,  and  on  this  rounding,  by  means  of  the  hand  lens  a 
very  small  opening  was  visible,  out  of  which  eggs  could  be  pressed, 
and  out  of  which,  when  the  live  worms  were  placed  in  hot  water, 
through  the  sudden  contraction  of  the  canals,  they  were  pressed  in 
small  threads."  The  first  part  of  this  quotation,  "the  margins,  etc." 
("Die  Seiteuraude  jedes  Gliedes  kulpichtrund,  und  auf  dieser  Kuen- 
dung'')  is  the  only  portion  of  Goeze's  article  which  can  be  interpreted 
as  referring  to  double  pores.  His  figures  do  not  show  pores,  but  Figure 
7  makes  the  impression  upon  a  worker  of  beintj  a  double-pored  cestode. 
The  head  is  described  as  very  small;  segmentation  begins  almost 
immediately  back  of  the  head;  the  segments  increase  in  size  very  rap- 
idly; four  suckers  on  head,  but  no  hooks;  of  thirteen  specimens  the 
longest  measured  about  C  inches:  it  possessed  204  segments. 

Zeder  in  1800  placed  Goeze's  specific  name  in  the  genus  Alyselmin- 
tints,  and  gave  a  discussion  of  the  parasite  which  he  supposed  was 
identical  with  Goeze's  form.  He  states,  however,  that  he  found  only  a 
single  pore  to  each  segment.  While  it  seems  possible  that  Zedei's 
form  is  identical  with  Andrya  rhopaloeephala,  as  assumed  by  several 
authors,  the  point  can  not  be  definitely  settled,  as  Zeder's  description 

1  Observations  sur  des  vera  TVni;i  trmive's  dans  le  ventre  de  rjuelques  lapins  ><;iu- 
vages;  Observations  sur  la  physique,  etc.  (Rozier),  XII,  Paris,  pp.  229-231,  pi.  n.  tig.  3. 
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is  too  indefinite  to  allow  a  specific  or  even  generic  determination.  In 
180,*!  he  transferred  tue  species  to  Halysis. 

Rudolphi 1  in  1810,  as  Riehm  remarks,  certainly  bad  more  than  Goeze's 
species  in  mind  when  he  wrote  his  diagnosis;  a  portion  of  his  descrip- 
tion applies  very  well  to  C.  dentieulata,  and  a  portion  to  C.  ctenoides. 
He  includes  Zeder's  single-pored  iorm  in  T.  pectinata.  The  fragment  of 
Kudolphi's  (1810)  specimen  of  T.  pectinata  which  I  examined  is  so 
poorly  preserved  that  no  statements  can  be  made  on  it,  but,  as  Stiles 
and  Hassall  in  1890  have  shown,  part  of  Kudolphi's  original  material 
of  T.  dentieulata  belongs  to  this  species. 

Bremser2  in  1824  gives  two  figures  of  T.  pectinata,  in  regard  to  which 
Riehm  remarks  that  Figure  5  is  an  unquestionable  1).  leuckarti,  while 
Figure  6  (head)  is  similar  to  D.  latissimum  (=C.  denticulate). 

Diesing's3  description  of  1850  can  be  made  to  apply  to  several  dif- 
ferent forms;  he  includes  all  the  literature  given  for  T.  pectinata. 

Our  chief  knowledge  of  C.  pectinata  we  owe  to  Riehm  in  18S1,  who 
studied  its  anatomy  in  detail.  Riehm  divided  the  heterogeneous  mass 
of  tapeworms,  which  earlier  authors  had  included  uuder  the  term 
T.  pectinata,  into  five  species,  which  he  named  T.  rhopalocephula  and 
T.  rhopaliocephala  (single-pored  forms),  and  Dipylidiitm  pectinatitm,  D. 
leuckarti,  and  D.  latissimum  (double-pored  forms).  This  is  the  first 
time,  therefore,  that  T.  pectinata  was  described  in  detail,  so  that  this 
species  stands  to-day  upon  Riehm's  division,  he  having  designated  the 
particular  parasite  which  should  bear  Goeze's  specific  name. 

Riehm 4  diagnoses  his  form  as  follows : 

Kopf  hakenlos,  ansserordentlich  kleiu,  kiium  J  mm.  breit,  gegen  die  ianzettfor- 
niig  sich  verbreiterndo  Strobila  nicht  abgesetzt.  Geschlechtsoffnungen  beider.-eits, 
fast  in  der  Mitte  des  Proglottidenrand.es.  Glie'der  knrz,  trapezformig,  anch  im 
gestrecktesten  Znstande  mindestens  4  mal  breiter  als  lang.  Liiuge  des  ansgestreck- 
ten  AVurmes  nicht-uber  40  cm.  meist  geringer.  Breito  der  reifstcn  Proglottiden  bis 
8  mm.    Die  Strobila  ist  oft  durch  Liingsfalten  gestreift.    Wohnthier:  Lepits  timidui. 

This  diagnosis  is  hardly  detailed  enough  to  meet  the  requirements  of 
the  present  day,  but  in  the  anatomical  description  Riehm  gives  data 
which  supply  what  is  lacking  in  the  passage  just  quoted.  Many  of  the 
points  ho  mentions  can  hardly  be  looked  upon  as  specific  characters, 
but  should,  I  believe,  be  attributed  to  influences  of  technique,  individ- 
ual variation,  and  possibly  the  specific  influences  of  environment, 
namely,  tho  host — a  subject  to  which  the  helminthology  of  the  future 
must  certainly  give  its  most  serious  and  careful  consideration.  The 
characters  which  appeal  to  me  most  in  Riehm's  description  may  be 
briefly  summarized  as  follows: 

Male  organs:  The  testicles  form  a  continuous  band  across  the  median  field  in  the 
distal  portion  of  the  segment,  and  in  Plate  VI,  fig.  4,  they  extend  laterally  close  to  the 

]Entozoorum  sive  Vermium  intestinalinm  Historia  natnralis,  II,  Pt.  2,  Amstelse- 
dami,  pp.  82-84. 
2Icones  Helminthnm,  pi.  xiv,  ligs.  5-6. 
3Systema  Helminthum,  I,  1850,  p.  498. 
4Loc.  cit.f  p.  575. 
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longitndinal  canals ;  the  cirrus  pouch  is  deserving  of  special  notice.  In  the  majority 
of  the  known  Tieniidie  the  cirrus  ponch  is  pyriform  and  rarely  extends  median  of 
the  ventral  canal,  but  in  C.  pectin ata  it  is  a  long  narrow  structure  reminding  one 
of  the  nozzle  of  a  hose  ;  Riehm  gives  its  average  length  as  more  than  1  mm.,  and  on 
Plato  VI,  fig.  4,  shows  that  it  is  more  than  twice  as  long  as  tho  distance  between  the 
genital  pore  and  the  longitudinal  canal.  This  extreme  length  of  the  pouch  is  a 
character  of  great  importance.  Female  organs:  The  vagina,  according  to  Riehm,  is 
about  as  large  as  the  cirrus  pouch.  At  a  point  corresponding  to  tho  proximal  end 
of  the  cirrus  poach  it  becomes  suddenly  very  thin,  and  leads  to  a  second  swelling, 
the  receptaculum  seminis.  The  female  glands  correspond  in  all  essential  characters 
to  those  of  tho  genus  Monie:ia,  except  that  the  ovary  is  described  as  composed  of 
two  quite  distinct  halves.  Their  position,  some  distance  from  tho  longitudinal 
canals,  is  striking.  The  uterus  is  said  to  be  similar  to  that  of  C.  ctenoides,  namely 
"a  common  uterus  for  both  sides,  which  extends  the  entiro  breadth  of  tho  segmen, 
and  is  constricted  only  in  the  middle,  so  that  in  the  gravid  segments  the  lateral 
portion  appears  swollen  by  the  ova  in  comparison  with  tho  rather  thin  median 
portion.  Its  volume  is  also  considerably  increased  laterally  [namely,  laterally  to 
the  uterus,  longitudinal  in  reference  to  the  worm]  by  apparently  unbranched  tubes 
which  extend  anteriorly  and  posteriorly.  As  a  matter  of  fact,  however,  these  tubes 
resolve  themselves  as  the  optical  sections  of  a  corresponding  number  of  circular 
widenings  of  the  uterus."  Excretory  system :  The  dorsal  canals  become  obliterated 
some  distance  from  tho  head.  The  transverse  canals  are  connected  with  one  another, 
not  only  by  the  ventral  canals,  but  also  by  numerous  smaller  longitudinal  canaln. 
Topographically,  Riehm  figures  the  genital  canals  as  dorsal  of  the  nerve  and  longi- 
tudinal (ventral)  canal.  Tho  parasite  is  said  to  occur  only  in  the  fall  and  first  half 
of  the  winter,  and  only  in  hares.  It  was  especially  common  around  the  Riiblinger 
See,  but  rare  on  the  higher  plateaux  of  Saxony. 

Blanchard1  in  1891  states  that  he  found  this  species  in  several  hares 
of  unknown  origin.  He  has  never  found  it  in  hares  in  the  central  part 
of  France  or  around  Paris,  but  found  four  specimens  at  Briancon  in 
Lepus  variabilis,  killed  at  a  height  of  1,500  meters.  His  description, 
based  upon  these  specimens,  may  be  summarized  as  follows: 

The  largest  specimen  was  18  cm.  long ;  maximum  breadth,  7  to  10  mm. ;  head  315  to 
340  n  broad ;  neck,  285  to  325  ii  broad ;  in  contracted  specimens  the  neck  may  measure 
1  mm.  broad  at  tho  first  Begment;  suckers  elliptical,  142  it  long  by  135  }i  broad; 
opening,  80  jx  long  by  53  fx  broad;  mature  segments,  7  to  10  mm.  broad  by  1.1  to  2  mm. 
long;  penis  smooth,  40  to  45  in  diameter,  extrudes  175  to  200  «  from  pore;  eggs 
generally  polygonal  from  reciprocal  pressure,  but  becomo  elliptical  or  subspherical 
when  pressure  is  removed ;  80  to  90  }i  by  about  75  /( ;  outer  membrane  1  to  2  n  thick ; 
diameter  of  bulb  of  pyriform  body  25  to  30  it ;  length  40  to  50  /( ;  horns  terminate  in 
a  long  filament;  hooks  of  oncosphere  8  fi. 

Railliet2  in  1893  places  this  species  in  his  genus  Ctenotamia. 

Through  the  kindness  of  Dr.  Brandes,  I  have  obtained  one  of  Riehm's 
original  specimens  of  JHpylidium  pectinatum  for  comparison  with  the 
American  forms,  and  Blanchard  has  placed  his  forms  from  L.  variabilis 
at  my  disposal.  In  my  private  collection  I  find  several  specimens  ot 
tapeworms  from  Lepus  timidits  which  I  collected  in  Leipzig  in  1890,  and 
which  agree  perfectly  with  Riehm's  form.  With  this  material  at  hand, 
together  with  one  specimen  from  von  Linstow  and  several  from  Moniez, 

'Mem.  Soc.  zool.  France,  IV,  pp.  445,  452, 457-460,  fijrs.  26-30. 
3Traite"  Zool.  rued,  et  agric,  I,  pp.  278-279. 
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I  can  add  a  few  points  of  importance  to  liiehm's  diagnosis  and  lay 
greater  stress  upon  other  points  which  I  think  should  be  brought  out 
more  emphatically. 

The  aulagen  of  the  female  glands  and  genital  canals  appear  in  the 
earliest  segments,  while  the  testicles  begin  about  7  mm.  back  of  the 
head.  Male  organs:  The  testicles  are  confined  entirely  lo  that  portion 
of  the  segment  which  lies  distally  of  the  uterus,  and  they  extend  071 
both  sides  laterally  of  the  ovaries  to  the  longitudinal  canals;  this  latter 
character  is  one  of  considerable  importance  when  we  compare  the  Ameri- 
can and  the  European  forms.  Riehm  has  already  directed  attention  to 
the  long  hoselike  cirrus  pouch  and  vagina,  but  I  venture  to  call  particu- 
lar notice  to  their  size  and  form. 

Female  organs:  The  excessive  development  which  the  female  glands 
may  attain  is  worthy  of  note:  liiehm's  statement  that  each  ovary 
was  divided  into  two  halves  I  was  unable  to  confirm.  A  peculiar 
feature  of  the  female  glands  is  that  they  develop  suddenly  and  atrophy 
suddenly.  In  Eiehm's  cotype,  for  instance,  the  tubes  of  the  ovary  be 
come  visible  8  inm.  from  the  anterior  end  (head  lost) ;  they  then  develop 
rapidly  to  a  maximum  and  suddenly  disappear,  so  that  22  mm.  from  the 
point  where  the  ovarian  tubes  appear  (or  about  30  mm.  from  the  anterior 
extremity)  the  ovary  can  no  longer  be  seen;  the  testicles  persist  very 
much  longer.  The  first  trace  of  the  uterus  is  seen  about  12  mm.  from  the 
anterior  end  of  specimen  (about  14  mm.  from  anterior  eud  of  individual,  if 
we  allow  2  mm.  for  the  lost  head  and  first  segments) ;  the  uterus  passes 
on  the  ventral  side  of  the  ovary,  and  in  all  segments  whicli  I  have  exam- 
ined there  is  a  single  uterine  anlage  extending  across  the  segment. 

The  genital  canals  and  uterus  run  dorsally  of  the  nerve  and  ventral 
canal  as  Riehm  figures  them,  and  on  transverse  sections  the  ciirus  is 
shown  to  lie  dorsally  of  the  vagina  on  both  sides  of  the  segment.  The 
nerve  is  very  close  to  the  lateral  margin. 

Riehin  gives  no  measurements  for  the  ova;  Blanchard  (1891,  p.  400) 
states  that  the  ova  measure  f-0  to  90  /.thy  75  //,  and  that  the  bulb  of 
the  pyriform  body  measures  25  to  30  fx  in  diameter.  The  measurements 
in  Kiehm's  specimen  are  somewhat  smaller,  the  ova  varying  from  72  to 
84  ju,  the  bulb  of  the  pyriform  body  14  to  16  p.  My  own  specimens 
agree  with  liiehm's,  but  many  of  the  ova  do  not  exceed  50  /a  in 
diameter. 

The  following  is  proposed  as  a  revised  specific  diagnosis: 
Diagnosis. — C'ittotcenia  pectinata  (Goeze,  1782,  partim,  Riehm,  1881), 
Stiles  &  Hassall,  1896.  Strobila  may  attain  400  mm.  in  length  and  8 
mm.  in  breadth,  anterior  portion  usually  lanceolate.  Head  small,  about 
0.25  mm.  or  less  in  diameter,  and  about  0.125  mm.  thick;  rostelluji  and 
hooks  not  observed;  suckers  small.  Neck  very  short,  segmentation 
beginning  almost  immediately  back  of  the  head ;  the  proglottids  rapidly 
become  distinct  and  are  always  much  broader  than  long,  the  length  being 
about  one-seventh  of  the  breadth ;  gravid  posterior  segments  measure 
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about  10  mm.  broad  by  1.5mm.  long.  The  milage"  of  the  genital  organs 
appear  very  early;  the  female  aulagen  are  found  near  the  longitudinal 
canals  immediately  back  of  the  head;  testicles  appear  about  <!  mm. 
back  of  the  head;  genital  pores  double,  in  posterior  half  of  margin. 
Mule  organs:  The  testicles  are  about  0.04  mm.  in  diameter;  they  are 
numerous,  about  150  in  number,  confined  to  distal  half  of  segment, 
posterior  to  uterus,  and  extend  across  the  entire  median  held  passing 
the  ovary  on  each  side  to  the  longitudinal  canals;  cirrus  pouch  unusu- 
ally large,  attaining  1  mm.  in  length,  extending  some  distance  median 
of  the  longitudinal  canals.  Female  organs:  Ovary,  shell  gland,  and 
vitellogene  gland  situated  some  distam  e  median  of  the  ventral  canal, 
about  1  mm.  or  more  from  the  lateral  margin:  a  common  transverse 
uterus  to  both  ovaries;  it  passes  the  ovary  Neutrally,  is  generally  larger 
in  its  lateral  portions  than  in  its  median  portion,  and  increases  its 
volume  by  proximal  and  distal  branches.  Kxcretnry  system:  Dorsal 
canal  not  observed ;  ventral  canal  median  of  nerve;  transverse  canals 
connected  by  secondary  longitudinal  canals.  Longitudinal  nerveselose 
to  lateral  margin.  Cirrus  pouch,  vagina,  and  uterus  pass  from  median 
field  into  lateral  held  dorsally  of  nerve  and  longitudinal  canals.  Cirrus 
pouch  dorsal  of  vagina  on  both  sides  of  I  he  segment.  ( >va  globular  50'  to 
84  n  in  diameter;  bulb  of  pyriform  body  14  to  10  yu;  horns  long,  curved. 

Hosts. — Common  European  hare  (L<-:.h»  timidus)  by  Goeze,  Uiehm, 
von  Linstow,  and  Stiles;  Mountain  hare  (L.  variabilis)  by  K.  Blanch- 
ard.   Development  unknown. 

Types. — Original  types!  Cotypes  of  Uiehm  in  the  collection  of 
Leiickait:  Xo.  J4U,  I'.S.N.M.  Typical  specimens  in  collection  of 
Blanchard;  collection  of  Moniez;  collection  of  Stiles  (Xos.  llii.  12;i4, 
li'iS,  U.S.X.M.). 

tlroyrapliirul  distribution. —  Kurope:  Germany  (Saxony  by  Riehin  and 
Stiles;  !  by  Goeze);  France  (Brianeon  by  li.  Blanchard;  !  Lille  by 
Clonic/). 

CITTOT/ENIA  pgRPLEXA  (Stiles,  1895),  Stiles  &  Hassall,  1896. 
(Hun-  XVIII,  figs.  1-3.) 

1895,  Ctenottrnia  jierplexa.  Stii.ks,  Veterinary  Magazine.  II,  June.  p.  3(5.    Aug.  28, 1896. 

1896,  CitloUvnia  ptrplexa  (Stilus,  1895),  Stii.ks  A  Hassai.l,  Veterinary  Magazine,  III, 

p.  407. 

The  specific  name  perple.m  was  proposed  because  it  was  so  difficult 
to  decide  what  to  do  with  the  form  under  discussion.  Some  half  a 
dozen  specimens  were  collected  by  Hassall  from  Ijpus  sylraticits  in 
Bowie,  -Maryland.  They  are  all  contracted  and  measure  up  to  57  mm. 
long  by  10  mm.  broad. 

The  parasite  resembles  G.  pectinata  in  general  form  in  the  early 
appearance  of  the  genital  anlagen  and  in  the  fact  that  the  testicles 
extend  beyond  the  ovaries  to  the  lateral  canals.  It  differs  from  ('.  pec- 
tinatu  radically  in  the  size  of  its  cirrus  pouch  and  vagina,  and  in  the 
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fact  that  the  testicles  are  almost  absent  from  the  median  portion  of 
the  field,  being  arranged  in  two  triangles. 

C.  perplexa  agrees  with  C.  variabilis  in  the  general  size  of  cirrus 
ponch.  It  differs  from  G.  variabilis  in  the  earlier  appearance  of  the 
genital  anlagen  in  the  position  and  arrangement  of  the  testicles.  The 
following  is  proposed  as  specific  diagnosis: 

Diagnosis. — Cittotmiia perplexa  (Stiles,  1895),  Stiles  &  Hassall,  1896. 
Strobila"  attains  .~>7  mm.  long  by  10  mm.  broad.  Head  unarmed,  small, 
about  0.32  mm.  broad,  not  distinctly  separated  from  body;  rostellum 
uol  observed;  suckers  0.112  mm.  in  diameter.  Xeck  extremely  short, 
segmentation  beginning  almost  immediately  back  of  the  head.  Genital 
pores  double,  and  opposite,  in  about  the  middle  of  the  margin.  Anlagen 
of  female  glands  and  canals  visible  within  0.64  mm.  of  the  anterior 
extremity  of  the  head.  Male  organs:  Cirrus  pouch  similar  to  that  of 
C.  variabilis,  but  smaller,  about  0.-'88  to  0.32  mm.  long,  extending  to  or 
slightly  beyond  the  lateral  nerves;  testicles  arranged  in  two  groups  in 
each  segment,  one  triangle  being  around  each  ovary  and  extending 
laterally  to  the  longitudinal  canals.  Female  organs :  Agree  essentially 
with  those  of  rariabilis,  as  does  the  general  topography;  uterus 
single  or  double. 

Host. — Cottontail  Babbit  (Lcpus  sylvuticus)  by  Hassall  in  Bowie, 
Maryland. 

Types. — Bureau  of  Animal  industry,  Cestode  series,  No.  1 120,  desig- 
nated as  type,  and  deposited  in  the  United  States  National  Museum. 
Paratypes  in  Bureau  of  Animal  Industry ;  Nos.  1110,  1131,1137-1139, 
U.S.X.H.;  collection  of  Stiles;  collection  of  Hassall.  Other  typical 
specimens  will  not  be  distributed  until  more  material  is  obtained. 

CITTOT^NIA  VARIABILIS  (Stiles,  1895),  Stiles  &  Hassall,  1896. 

(Plate  XIX,  figs.  1-11;  Plate  XX,  iigs.  1-5.) 

1892,  "Taenia  pectinata,  Goeze,"  1782,  ex  parte  of  Curtice,  Jouru.  Comp.  Med.  Vet. 
Arch.,  XIII,  pp.  232-233. 

1895,  Ctenotcunia  variabilis,  Stii.es.  Veterinary  Magazine,  II,  Jnne,  p.  345.  Aug.  2S,  1896. 

1896,  Cittotisnia  variabilis  (Stiles,  1895),  Stiles  &  Hassall,  Veterinary  Magazine, 

III,  p.  407. 

As  stated  in  the  introduction,  helminthology  is  not  so  far  advanced 
that  it  is  possible  for  us  to  determine  what  limits  should  be  given  to 
genera,  subgenera,  species,  and  subspecies,  and  for  some  time  to  come 
all  classification  into  groups  must  be  looked  upon  as  experimental,  the 
ideas  of  every  author  being  subject  to  change  from  day  to  day  as  new 
facts  in  the  comparative  anatomy  of  cestodes  are  published  or  observed. 
The  American  form  which  I  now  describe  as  Gittotwnia  variabilis  is 
one  of  the  parasites  which  can  equally  well  be  considered  as  a  distinct 
species,  or  as  a  subspecies,  possibly  peculiar  to  given  hosts.  It  is  so 
perfectly  distinct  from  the  European  G.  pectinata  that  no  specialist 
could  fail  to  recognize  the  differences  when  he  has  the  two  forms  side 
by  side  for  comparison.   Yet  it  is  so  closely  allied  to  the  European 
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C.  pectinata  that  the  i]uestkm  forces  itself  upon  us  whether  these  dif- 
ferences can  Dot  be  considered  as  subspecific,  possibly  due  to  some 
extent  to  a  difference  of  conditions  found  in  different  hosts  and  iu 
different  countries.  I  frankly  admit  that  during;  an  examination  of  a 
large  series  of  specimens  I  have  changed  my  mind  a  dozen  times  iu 
regard  to  this  particular  species.  I  am  now  of  the  decided  opinion, 
however,  that  this  form  should  be  given  specific  rank. 

The  specimens  upon  which  this  description  is  based  were  collected 
at  Bowie,  Maryland,  by  Hassall  from  the  cottontail  (Lepns  aiflvatiats). 
The  strobilu  attains  100  to  181)  mm.  in  length  and  10  mm.  m  breadth. 

The  head  is  very  small,  measuring  0..12  to  0.50  mm.  broad;  it  may  or 
may  not  be  sharply  defined  from  the  neck;  no  rostellum  or  hooks  visible: 
the  suckers  are  small,  measuring'  0,12  to  0.28  mm.  long  by  0.112  to  0.24 
mm.  broad;  the  opening  of  the  sucker  is  directed  diagonally  forward. 
The  neck  is  very  short  or  absent,  segmentation  beginning  very  early  and 
the  proglottid*  rapidly  becoming  distinct.  The  anterior  portion  varies 
greatly  in  shape,  according  to  contraction.  The  genital  anlagen  appear 
rather  early;  at  about  5  to  10  mm.  from  the  head  two  roundish  bodies 
appear  in  each  segment,  one  on  each  side  of  the  median  field  near  the 
longtudinal  canals;  these  anlageii  soon  change  in  form  to  the  pistol- 
shaped  anlageu  described  for  Moniezia;  at  about  25  mm.  from  the 
head  the  first  testicles  are  visible.  The  genital  pores  are  double  and 
opposite,  and  situated  in  about  the  middle  third  of  the  margin. 

Segments  125  mm.  from  the  head  measure  0.50  mm.  long  by  (i.f>  mm. 
broad  by  0.48  mm.  thick.  Male  organs:  The  testicles  number  about  05 
to  00;  they  are  confined  to  the  dorsal  half  of  the  segment  distally  of 
the  transverse  uterus,  and  do  not  extend  laterally  of  the  ovaries.  The 
cirrus  pouch  lies  dorsally  of  the  vagina  on  both  sides  of  the  segment; 
it  is  long,  narrow,  and  quite  indistinct,  coloring  in  carmine  much  more 
lightly  than  the  vagina.  Female  organs:  The  vagina  runs  ventrally 
of  the  cirrus;  it  is  long  and  narrow.  From  the  margin  of  the  segment 
for  a  distance  of  about  0.  IS  mm.  it  is  surrounded  by  a  deeply  coloring 
layer  of  cells,  and  then  it  is  reduced  to  a  thin  narrow  canal  which  later 
swells  into  the  receptaculum  seminis.  The  ovary,  shell  gland,  and 
vitellogene  gland  resemble  those  of  Monhz'm  and  C.  pectinata  and  lie 
1.28  mm.  from  the  lateral  margin.  The  uterus  may  be  double  or  single; 
in  some  segments  a  single  uterine  anlage  extends  across  the  entire  seg- 
ment, running  through  the  ventral  portion  of  the  ovary,  and  passing 
to  the  lateral  rields  dorsally  of  the  longitudinal  canals  and  nerves;  in 
the  majority  of  segments  there  are  two  distinct  uterine  aulagen,  one 
to  each  set  of  female  glands.  The  ventral  canal  runs  about  midway 
between  the  ovary  and  the  lateral  margin;  the  dorsal  canal  lies  dorso- 
median  of  the  ventral  canal  and  is  bound  by  a  heavy  euticular  lining. 
The  longitudinal  nerve  lies  laterally  of  the  ventral  canal^  and  ventrally 
of  the  genital  duets,  about  0.04  mm.  from  the  lateral  margin. 

In  the  older  segments  the  topography  described  above  is  preserved, 
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but  gradually  the  uterus  develops  to  such  an  extent  that  it  suppresses 
all  the  genital  glands.  The  cirrus  pcmcli  becomes  indistinct,  but  the 
vagina  can  be  traced  in  nearly  all  segments. 

As  the  uterus  increases  in  size  it  gives  rise  to  proximal  and  distal 
branches,  but  the  latter  are  far  less  regular  than  those  of  the  European 
('.  pcctiiiafa.  In  the  posterior  segments  it  is  generally  dillicult  to  dis- 
tinguish the  two  uteri.  The  ova  measure  00  to  04  /.t  in  diameter:  the 
bulb  of  the  pyriform  body,  12  to  10  //.  This  is  the  species  fvnr.  angusta) 
upon  which  my  paper.  "A  double-pored  cestode  with  occasional  single 
pores''  was  based,  and  since  writing  that  note  another  case  of  the  same 
variation  was  noticed.  On  account  of  the  numerous  variations  in 
the  position  of  the  genital  pores,  uterus,  etc..  noticed  in  the  specimens 
studied,  1  proposed  to  name  the  worm  Ctfuota'iiiu  variabilis. 

Larral  stage. — The  young  specimens  described  on  page  201  were  col- 
lected in  the  same  locality  as  the  species  here  described,  and  from  the 
same  host;  and  it  seems  probable  that  the  unarmed  young  mentioned 
on  page  -01  are  the  young  of  either  ('.  rariabilis  or  C.  pirplexa. 

Diagnosis— f'ittotwiiiii  variabilis  (Stiles,  189.~i).  Stiles  \  Ilassall.  1890. 
(American  representative  of  ('.  piiiiimta.)  Strobila  attains  100  to 
180  mm.  in  length  and  10  mm.  in  breadth.  Head  small,  about  0.3  to 
0.0  mm.  in  breadth ;  it  may  or  may  not  be  defined  from  the  neck  accord- 
ing to  contraction.  Neck  very  short,  segmentation  beginning  almost 
immediately  back  of  the  head;  segments  always  much  broader  than 
long.  Genital  anlagen  appear  very  early,  about  -">  to  10  mm.  from  the 
head.  Genital  pores  double,  in  about  the  middle  third  of  the  lateral 
margin.  Male  organs:  Testicles  about  00  to  100  in  each  segment,  con- 
fined between  the  ovaries  to  the  dorsal  portion  of  the  distal  half  of  the 
median  field;  cirrus  pouch  about  0.4  mm.  long,  narrow  and  very  indis- 
tinct, lying  dorsally  of  the  vagina  on  both  sides  of  the  segment.  Female 
organs:  Ovary,  shell  gland,  and  vitellogene  gland  resemble  the  corre- 
sponding organs  of  Mimirtia:  they  lie  median  of  longitudinal  canals, 
about  l.'i  mm.  from  the  lateral  margin:  the  vagina  is  rather  distinct, 
lies  ventrally  of  the  cirrus  pouch,  and  for  about  0.5  mm.  from  the  pore 
it  is  surrounded  by  deeply  staining  cells;  uterus  may  be  double  or 
single  (in  the  same  specimen)  and  may  produce,  proximal  and  distal 
branches;  ova  00  to  04  /.i  in  diameter;  bulb  of  pyriform  body  12  to  10  fi. 
Longitudinal  nerve  about  0.0  mm.  from  the  lateral  margin;  ventral 
canal  large  with  thin  lining:  dorsal  canal  much  smaller  than  ventral 
canal,  dorso-mcdian  of  ventral  canal,  with  thick  lining;  transverse 
canals  connect  ventral  canals  [no  injections  made  for  secondary  longi- 
tudinal canals].  Genital  ducts  and  uterus  pass  from  median  to  lateral 
field  on  the  dorsal  side  of  the  longitudinal  canals  and  nerves. 

Host. — Cottontail  Kabbit  (Lepus  sylrativus).  by  Hassall;  Marsh  Hare 
(L.  paliisiris),-by  .Mills. 

Types. — Bureau  of  Animal  Industry,  Cestode  series  No.  117  desig- 
nated as  type  and  deposited  in  the  United  States  National  Museum. 
Paratypes  distributed  as  follows:   Collection  of  Bureau  of  Animal 
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Industry;  collection  of  Leidy  (University  of  Pennsylvania);  collection 
of  Harvard  Museum  of  Comparative  Zoology ;  collection  of  Ward ;  col- 
lection of  Stiles ;  collection  of  Hassall.  Europe:  BerlinMuseum;  collec- 
tion of  Leuckart;  collection  of  Max  Braun ;  Halle  Zoological  Institute; 
Vienna  Museum;  collection  of  Stossich;  collection  of  Parona;  collec- 
tion of  Monticelli;  collection  of  Zsehokke;  collection  of  It.  Blanehard; 
collection  of  Bailliet;  collection  of  Neumann;  collection  of  Moniez; 
British  (South  Kensington)  Museum.  Asia :  Imperial  University 
of  Japan,  Tokyo.  Technique  of  types :  Corrosive  sublimate,  acetic  acid, 
acid  carmine. 

Unarmed  young  stages  deposited  in  collection  of  Bureau  of  Animal  Industry ;  col- 
lection of  U.S.N.M. ;  collection  of  Stiles ;  collection  of  Hassall ;  collection  of  Berlin 
Museum;  collection  of  Leuckart;  collection  of  R.  Blanehard. 

Geographical  distribution. — Maryland  (by  Hassall),  Florida  (by  Mills), 
Long  Island  (by  Peters),  ?  Puget  Sound  (collection  of  Leidy). 

Varieties. — To  classify  the  forms  at  my  disposal,  I  am  compelled  to 
recognize  three  varieties : 

(a)  C.  variabilis.  B.  A.  ].  Cestode  series  No.  117,  type  of  the  species 
is  designated  as  type  of  this  variety.  The  posterior  liaps  of  the  seg- 
ments are  nearly  straight;  genital  pore  in  about  the  middle  of  the  lat- 
eral margin.    Habitat:  Lepus  syleaticus. 

(b)  C.  variabilis  aiigiista.  B.  A.  I.  Cestode  series  No.  1119,  designated 
as  type  and  deposited  in  the  United  States  National  Museum.  This 
variety  is  only  about  2  mm.  broad,  the  posterior  flap  is  straight  and  does 
not  overlap  prominently,  the  genital  pore  is  generally  in  the  posterior 
half  of  the  lateral  margin.    Pores  occasionally  single. 

(e)  C.  variabilis  imbricata.  No.  1246,  U.S.N.M.,  borrowed  by  B.  A.  I.; 
B.  A.  I.  Cestode  series  Xo.  1240,  designated  as  type  and  returned  to 
United  States  National  Museum.  At  first  sight  it  seems  almost  like 
splitting  hairs  to  create  a  variety  for  these  specimens  the  technique  of 
which  was  different  from  that  of  C.  variabilis.  The  worms  were  col- 
lected by  Robert  Mills,  an  enthusiastic  collector  at  Chuluota,  Florida, 
and  kindly  presented  to  the  United  States  National  Museum.  They 
were  placed  in  9.5  per  cent  alcohol,  accordingly  they  are  somewhat  con- 
tracted. The  posterior  border  of  the  segments  is  lobed,  a  -character 
which  is  quite  constant,  and  overlaps  the  next  following  segment  about 
one-third  of  its  length  so  that  the  segments  have  a  general  campulate 
appearance. 

Subfamily   DI JJ^TI jlT>Il^^h:,  RailliW,  1896. 
1850,  Section  Rhynchotwnia,*  Diesing,  Systema  Helminthnm,  I,  p.  497. 
1858,  Subf.  Malacolepidola (Soft-shell Tapeworms),  Weinland,  Human Cestoides,  p.  52. 
18(53,  Cystoidem,  E.  Leuckart,  Die  luenschlichen  Parasiten,  I,  p.  389. 
lstil,  Subg.  Rhynchotatita,1  Diesing,  Sitzber.  Akad.  \Viss.  Wien,  XLIX,  1,  p.  365. 

'Rhynchottenia,  Diesing,  1850,  a  "  section"  of  Ta-iiia,  may  be  interpreted  as  a  sub- 
genus; by  tlie  law  of  priority,  however,  it  falls  as  a  synonym  of  Fimhriaria,  Frulicu, 
1802,  taking  of  course  the  same  species  as  type,  i.  e.,  Twnia  mallzita,  Goeze,  178L\  In 
order  to  meet  objection  to  this  ruling,  should  objection  arise,  I  here  definitely  pro- 
pose Twnia  malleus,  Goeze,  as  type  of  the  subgenus. 
Proc.  N.  M.  vol.  xix  13 
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1884,  Subg.  Microtamia,1  Sedgwick,  in  Claus  &  Sedgwick,  Elementary  Text-book 

of  Zoology,  I,  p.  336. 
1886,  Cyatoidei,  R.  Leuckart,  Die  Parasiten  des  Menschen,  2d  ed.,  I,  p.  825. 
1886,  Group  Cystoidotwniw,  Raili.iet,  Elements  de  Zool.  me"d.  et  agric.,  p.  253. 
1896,  Dipylidiina!,  Railliet,  Recueil  de  Me"d.  vdt.,  8  ser.,  Ill,  5,  p.  159. — Stiles,  Bull. 

12,  Bureau  of  Animal  Industry,  U.  S.  Dept.  Agric,  1896,  p.  28. 

Diagnosis. — Tasniidae  with  rostellum  which  is  generally  armed ;  geni- 
tal pores  lateral  (marginal),  single  or  double ;  eggs  with  thin  transparent 
shells,  frequently  arranged  in  egg  sacs,  in  some  cases  scattered  through 
the  segments;  larval  stage  a  cysticercoid ;  adults  in  birds  and  mam- 
mals. 

Type. — Dipylidium,  E.  Leuckart.  1863. 

Genus  DAVAINEA,  R.  Blanchard  &  A.  Railliet,  1891. 

1891,  Davainea,  R.  Blaxchaild  &  Railliet,  Mem.  Soc.  zool.  France,  IV,  p.  428. 

Type,  Tomia  proglottina,  Davaine,  1860. 
?1893,  Chapmania,  Moxticelli,  Naturalista  Siciliano,  XII  (7-8-9),  pp.  16-19.  Type, 

Tcunia  argentine.,  Zschokke,  1888. 

Diagnosis. — Dipylidiinse  of  small  or  medium  size.  Head  surmounted 
by  a  rostellum  or  hollowed  by  a  depression,  but  armed  in  either  case 
with  a  double  row  of  numerous  small  hooks  of  special  form  (prong  and 
dorsal  root  short,  ventral  root  very  long,  giving  to  the  hooks  the  form 
of  a  hammer).  Suckers  bordered  with  several  rows  of  small  hooks 
which  may  be  instable  or  persistent.  Genital  pores  unilateral  or  irreg- 
ularly alternate;  in  the  former  case  the  ova  are  generally  arranged  in 
egg  capsules ;  in  some  species  the  ovary  develops  into  uterus ;  eggs  may 
also  be  isolated,  scattered  through  the  parenchyma. 

Type. — Davainea  proglottina  (Davaine,  1860),  R.  Blanchard,  1893. 

Habitat. — Adults  in  intestine  of  birds  and  mammals;  cysticercoids, 
generally  in  arthropods  and  mollusks. 

This  genus  is  found  chiefly  in  birds,  but  two  species  have  been 
recorded  in  mammals,  besides  the  two  species  here  given  for  Lepus. 
The  diagnoses  of  the  two  other  forms,  which  are  introduced  for  com- 
parison, read  as  follows : 

DAVAINEA  MADAGASCARIBNSIS  (Davaine,  1870),  R.  Blanchard,  1891. 

1870,  Tamia  madagaacarien&ti,  Davaine,  Me"m.  Soc.  Biol.  Paris,  5  ser.,  I  (1869),  1870, 
pp.  233-240,  pi.  I 

1891,  Davainea  madagaacariensia  (Davaine,  1870),  R.  Blanchard,  Mem.  Soc.  zool. 
France,  IV,  pp.  429,  438. 

Diagnosis. — Davainea  maiagascariensis  (Davaine,  1870),  B.  Blanch- 
ard, 1891.  Strobila  attains  250  to  300  mm.  in  length,  and  is  formed  of 
500  to  COO  trapezoidal  segments  which  are  broader  than  long.  Head 

'The  subgenus  Microtamia  of  the  genus  Tamia  contains  the  species  Taenia  cuau- 
merina,  T.  elliptica,  T.  nana,  and  T.  Jtavo-punctata,  and  is  thus  antedated  by  the  genera 
Dipylidium,  Leuckart,  1863,  Diplacanthus,  Weinland,  1858  (nec  L.  Agassiz),  and 
Ilymenolepia,  Weinland,  1858,  but  the  type  has  never  been  proposed.  In  order  to 
detinitely  dispose  of  the  genus  I  propose  Tamia  cucttmerina  (=  Tamia  canina)  as  type, 
ihus  making  Microtamia  a  synonym  of  Dipylidium. 
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provided  with  rather  a  large  rostelluin  armed  with  a  double  crown  of 
about  90  hooks  18  /a  long.  Suckers  round  and  quite  large;  hooks  on 
suckers  not  observed.  Genital  pores  unilateral.  A  single  egg  in  each 
egg  sac. 

Hunt. — Man  [Homo  Haptens).  Found  in  Mayotte,  Mauritius,  and 
Bangkok. 

DAVAINEA  CONTORTA,  Zschokke,  1895. 

(I'lafa-  XXII,  fig.  2.) 

1895,  Davintit'ii  tontorla,  Zschokkk,  Centralbl.   f.   Bakter.  u.  l'arasitenk.,  Pt.  I, 
XVII  (18-19),  pp.  631-645,  figs.  1-4.    21  May. 

.Duujnosix. —  Darainea  contorta,  Zschokke,  18!)5.  Strobila  attains  40 
to  80  mm.  in  length  by  0.75  111111.  in  breadth,  and  contains  400  to  800 
segments,  all  of  which  are  broader  than  long;  margin  of  strobila  ser- 
rate. Scoiex  small,  prismatic;  rostelluin  large,  armed  with  (?  a  single 
row  of)  numerous  mimile  booklets;  suckers  large,  armed  with  8  to  10 
rows  of  minute  booklets.  Genital  organs  differentiate  in  fortieth  to 
sixtieth  segment.  Genital  pores  unilateral,  in  middle  of  lateral  mar- 
gin. Male  organs:  Cirrus  pouch  one  fourth  to  one-third  as  long  as  the 
segment  is  broad;  testicles  two,  large,  in  dorsal  portion  of  median  field 
on  aporose  side  of  median  line.  Female  organs:  Ovary  bilobed ;  gravid 
segments  filled  with  large  egg  capsules,  each  with  a  single  egg  pos- 
sessing tw  o  shells. 

Most. — Common  Indian  Pangolin  (Munis  pentadaclyla).  Type  with 
Zschokke. 

DAVAINEA  RETRACTILIS,  Stiles,  1895. 

(Plate  XXI,  figs.  1-6;  Plate  XXII,  fig.  1.) 

1895,  Davtiinm  retractilier  Stii.kn,  Veterinary  Magazine,  II,  June,  p.  343.    Aug. 28, 1895. 

Of  this  species,  I  have  seven  strobila1,  collected  March  10,  1891,  in 
Nevada,  by  Dr.  Fisher,  of  the  Division  of  Mammalogy  and  Ornithology, 
United  States  Department  of  Agriculture.  The  original  label  reads: 
"Biological  Explorations,  II.  S.  Dept.  Agr.,  Death  Valley  Expedition, 
Ash  Meadows,  Nevada,  Mcli.  10, 1891.  A.  K.  Fisher.  Nye  Co.  Tape- 
worms from  Cottontail,  No.  301'.''  A  reference  to  the  specimen  in  the 
Division  of  Mammalogy  and  Ornithology  shows  that  the  host  is  Lepus 
ari~ona\ 

Measurement*  of  Dai'aini  a  retraetitia. 


B.A.I.  Cestode 
aeries  (No.). 


1187 
1188 
13  S!! 
1190 
1191 
1192 


Igth. 

Breadth. 

Condition. 

'35 

mm. 

Fragment. 

65 

With  head. 

98 

3 

Frj  lament. 

80 

2.  75 

With  head;  type. 

GS 

2.  75 

Do. 

71 

2.5 

Fragment. 

105 

3 

With  head. 
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All  of  the  specimens  are  so  contracted  that  a  study  of  the  general 
anatomy  in  detail  is  out  of  the  question;  enough  can  be  given,  however, 
to  clearly  define  the  species  from  other  members  of  this  genus.  Tak- 
ing the  type  specimen  as  basis  for  description,  I  find  the  following 
characters: 

The  head  measures  0.480  mm.  broad  by  0.32  mm.  long.  The  rostellum 
measures  80  yi  in  its  tranverse  and  48  ji  in  its  longitudinal  diameter; 
its  equator  is  provided  with  a  crown — on  other  preparations  shown  to 
be  double — of  minute  booklets  12  /*long.  It  is  impossible  to  count  the 
hooks,  but  there  are  about  as  many  present  as  in  1).  salntimi — i.  e.,  about 
90  to  120.  The  suckers  are  obloug  and  measure  0.2  to  0.224  nun.  by  0.14 
to  0.10  nun.;  they  are  armed  with  numerous  booklets  arranged  in  rows. 
An  estimate  of  their  number  is  even  more  difficult  than  in  the  case  of 
Daraineu  mlmoni  (see  p.  1!IS).  There  are  about  75  diagonal  rows  of 
roots;  from  5  to  20  roots  have  been  counted  in  different  rows.  Five 
hundred  to  seven  hundred  hooks  would  probably  not  be  a  high  esti- 
mate for  each  sucker.  The  suckers  appear  at  first  sight  with  low  pow- 
ers, to  open  at  right  angles  to  the  longitudinal  surface  of  the  worm, 
but  a  careful  study  shows  that  the  entire  muscular  bulb,  together  with 
its  numerous  hooks,  is  retracted  into  a  sac-like  structure  which  opens 
directly  forward — namely,  at  right  angles  to  a  transverse  section;  in 
other  words,  the  entire  sucker  is  inverted  in  the  parenchyma  of  the 
head ;  the  direction  of  the  opening  of  this  invagination  varies  slightly 
in  different  specimens.  A  circular  canal  9  /i  in  diameter  surrounds  the 
rostellum;  a  longitudinal  canal  runs  in  the  dorsal  and  another  in  the 
ventral  median  liue,  which  in  all  probability  are  connected  with  the  cir- 
cular canal,  although  this  could  not  be  absolutely  demonstrated. 

The  contraction  was  such  that  the  neck  and  the  commencement  of 
strobilization  could  not  be  judged  satisfactorily,  although  the  neck  is 
apparently  short,  segmentation  beginning  near  the  head.  As  nearly  as 
could  be  estimated,  the  strobila  contains  about  !>-">0  segments;  in  this 
estimate  about  300  segments  are  allowed  for  the  first  10  nun.  of  the  worm. 
In  the  anterior  portion,  the  four  longitudinal  canals  are  very  distinct 
and  laterally  the  longitudinal  nerve  is  indistinctly  visible;  the  larger 
(evidently  ventral)  canal  is  lateral  of  the  smaller  (dorsal)  canal.  About 
1.12  mm.  from  the  head  a  small  deeply- staining  line  of  cells  develops  in 
the  median  line  of  the  segments,  running  parallel  to  the  anterior  mar- 
gin; this  gradually  increases  iu  length  as  the  segments  are  followed 
distally;  this  is  interpreted  as  the  anlage  of  the  genital  canals  and 
probably  also  of  the  female  glands.  Very  shortly  alter  its  appearance 
two  groups  of  testicles  are  noticed,  one  group  each  side  of  the  median 
line.  The  cirrus  pouch  and  vagina  appear  in  the  lateral  field,  all  of 
the  genital  pores  being  unilateral  in  the  anterior  half  of  the  segment. 
The  pouch  is  small,  measuring  0.12  mm.  long  by  00  ii  broad;  noclearly 
defined  vesicula  seminalis  could  be  seen,  but  the  coils  made  by  the 
retracted  cirrus  appear  to  occupy  the  entire  pouch;  the  vagina  is 
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immediately  distal  of  the  pouch.  The  changes  in  the  genital  system  must 
be  left  for  some  one  to  study  who  can  preserve  fresh  material  for  this  jmr- 
pose.  Gradually  the  entire  median  held  becomes  tilled  with  eggs; 
while  several  eggs  are  contained  in  each  capsule  in  J),  sahnoni,  the  ar- 
rangement in  I),  rrtrat jilts,  so  far  as  could  be  judged  from  the  poor 
material,  agrees  more  closely  with  that  described  for  I),  contorta  and  7). 
mailatjHxmricmix,  each  capsule  containing  but  one  egg.  The  ova,  are 
about  80  /;  in  diameter  and  possess  two  (?)  surrounding  membranes. 

The  segments  are  all  broader  than  long,  variations  being  found 
between  0.50  mm. broad  by  4  /ilong  (anterior  segments)  and  3  mm.  broad 
by  0.24  mm.  long.  The  distal  segments  are  slightly  narrower,  but  there 
is  not  the  sudden  and  distinct  change  seen  in  D.  salmoni.  As  specific 
name  I  have  proposed  JMcaineti  relractUis,  referring  to  the  retracted 
condition  of  the  suckers  found  upon  all  the  heads  examined. 

The  material  at  hand  does  not  warrant  further  description,  but  from 
the  data  given  the  following  diagnosis  is  proposed: 

Diagnosis. — Daminea  retract  His,  Stiles,  1895.  Strobila  105  mm.  or 
more  long  by  3  mm.  broad,  with  about  1,000  segments,  all  of  which  are 
much  broader  than  long;  segments  vary  from  0.56  mm.  broad  by  4  /ilong 
(anterior  segments)  to  3  mm.  broad  by  0.24  mm.  long  (gravid  segments). 
Head  measures  0.37  to  0.08  mm.  broad  by  0.36  to  0.43  mm.  long.  lie- 
tractile  rostellum  80  ii  by  48  /i,  aimed  with  a  double  row  of  minute 
booklets  12  /.t  long,  about  40  to  00  hooks  in  each  row.  Suckers  meas- 
ure 0.2  by  0.14  mm.,  and  may  be  completely  retracted  into  the  head; 
they  are  armed  with  numerous  booklets  arranged  in  rows;  the  roots 
arrange  themselves  regularly  in  rows,  about  75  diagonal  rows  coming 
to  each  sucker,  and  5  to  20  roots  in  each  row;  about  500  to  700  hooks 
are  estimated  for  each  sucker.  Xeck  is  short  or  absent,  strobilization 
beginning  almost  immediately  back  of  the  head.  Longitudinal  canals 
at  first  very  distinct,  ventral  canal  lateral  of  dorsal  canal.  Genital 
anlage  appears  about  1  mm.  from  the  head,  and  is  at  first  median;  tes- 
ticles arranged  in  two  groups,  one  each  side  of  the  median  line.  Gen- 
ital pores  unilateral,  cirrus  pouch  small,  0.12  mm.  long  by  60  j.i  broad; 
vagina  immediately  distal  to  pouch.  Eggs  80  //  in  diameter,  inner  shell 
40  ix ;  a  single  egg  in  each  egg  capsule. 

Host. — One  of  the  cottontail  rabbits  (Lepm  ari.:owf)  by  A.  K.  Fisher; 
development  not  known. 

Types. — Diagnosis  based  upon  four  strobila?  with  heads,  and  several 
fragments;  Bureau  of  Animal  Industry  Cestode  series  Xo.  118!)  is  des- 
ignated as  type  and  deposited  in  the  United  States  National  Museum. 
Paratypes  distributed  as  follows:  Collection  of  Bureau  of  Animal  In- 
dustry; Berlin  Museum;  Vienna  Museum;  collection  of  1!.  Blanchard. 
Fragments  to  British  Museum;  collection  of  Parona  (Genoa);  Tokyo 
University;  collection  of  Zschokke  (Bale).  All  poorly  preserved;  tech- 
nique, alchohol  and  hamiatoxylin  or  acid  carmine. 

Geographical  distribution. — Nevada,  by  A.  K.  Fisher. 
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DAVAINEA  SALMONI,  Stiles,  1895. 

(Plate  XXII,  figs.  3-4;  Plate  XXIII,  figs.  1-9;  I'late  XXIV,  figs.  1-2;  Tlato  XXV, 
figs.  1-11.) 

1887,  "  Twnia  pectinata,"  Goeze,  1782,  of  Ctrtice  ex  parte,  Science  [N.  Y.],  March  23. 
1895,  ]>avaine<t  salmon'i,  S th.es,  Veterinary  Magazine,  II,  June,  p.  343.    Aug.  28, 1895. 

The  length  of  type  specimen,  mounted  (Bureau  of  Animal  Industry 
Ccstode  series  No.  ll'J(i),  is  si>  mm. ;  the  broadest  segments  attain  3  mm. 
in  width.  Total  number  of  segments  about  450  (the  exact  number  could 
not  be  ascertained  because  of  contraction  at  certain  points),  of  which 
about  230  belong  to  the  first  third  of  the  worm.  Head  0.730  mm.  broad 
by  0.49G  long.  Itetracted  rostellum  0.144  mm.  in  diameter,  provided 
with  a  double  crown  of  minute  hooks,  of  characteristic  Daniiiu  a  form, 
20  ft  long,  about  00  hooks  in  each  row.  The  suckers  are  large  and 
prominent  and  armed  with  rows  of  c  losely  set  hooks,  the  number  of 
which  it  is  utterly  impossible  to  count ;  they  may  be  estimated  at  about 
7.~>0;  the  size  of  these  hooks  varies,  the  prong  of  the  longest  reaching 
10  The  neck  is  thin  (0.4S0  mm.  broad)  and  short,  segmentation 
beginning  about  0..S  mm.  back  of  the  head.  The  segments  vary  extremely 
according  to  contraction,  most  of  them  being  broad  and  short,  but 
others  being  infundibuliform  and  nearly  as  long  as  broad.  Within  the 
proximal  third  of  the  strobila  variations  may  be  found  between  seg- 
ments 0.511!  mm.  broad  by  32  /j  long  and  0.7  mm.  broad  by  0.528  mm. 
long. 

The  anlage  of  the  genital  organs  first  appeals  in  about  the  one 
hundred  and  seventieth  segment,  as  a  darkly  staining  body,  one  end 
of  which  is  in  the  median  line,  the  other  pointed  toward  the  pore  side 
of  the  segment.  As  the  segments  are  followed  distally  this  body 
assumes  the  characteristic  pistol  shape  found  in  the  genital  anlagen  of 
so  many  tapeworms  (Moniezia,  etc.);  the  muzzle  of  the  barrel  rapidly 
reaching  the  lateral  margin  at  the  genital  pore;  the  barrel  divides  into 
two  parallel  canals,  the  vas  deferens  proximally,  the  vagina  distally, 
while  the  handle  of  the  pistol  grows  distally  in  the  median  line  to  form 
the  female  glands  in  approximately  the  middle  of  the  segment.  The 
genital  pores  are  irregularly  alternate,  and  vary  in  position  from  the 
middle  to  near  the  anterior  edge  of  the  margin.  The  testicles  appear 
.it  about  the  two  hundred  and  thirtieth  segment,  and  occupy  almost, 
the  entire  median  field.  The  condition  of  the  material  does  not  warrant 
a  description  of  the  changes  the  female  anlage  undergoes,  further  than 
to  state  that  the  glandular  portion  divides  into  two  (or  probably  three) 
bodies.  The  anterior  body  will  by  analogy  represent  the  ovary,  the 
distal  body  the  vitellogcne  gland;  the  third  (very  indistinct)  body 
would  probably  represent  the  shell  gland.  Canals  could  be  seen 
between  these  glands,  but  could  not  be  analyzed.  The  development 
of  the  uterus  could  not  be  followed,  but  after  about  the  three  hundred 
and  fortieth  segment  groups  of  eggs  gradually  appear,  suppressing 
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nil  of  tbe  genital  glands.  The  cirrus  pouch  and  vagina  could  not  be 
studied  in  detail;  the  former  is  very  small  and  muscular,  and  measures 
0.14  mm.  long  by  44  fi  broad.  Excretory  and  nervous  systems  could 
not  be  analyzed. 

Those  are  all  the  details  which  can  be  given  for  the  type  specimen, 
but  from  some  of  the  other  material  the  following  could  be  observed: 

The  vagina  is  distal  of  the  cirrus  pouch.  The  muscular  layer  of  the 
cirrus  pouch  measures  up  to  20  r  thick.  The  cirrus  when  retracted 
forms  several  coils  in  the  pouch,  but  no  vesicula  seminalis  could  be 
distinguished;  in  fact  there  is  no  room  for  one  within  the  pouch  when 
the  cirrus  is  retracted.  The  egg  capsules  fill  the  entire  median 
field  of  the  segment,  and  occasionally  extend  into  the  lateral  fields; 
there  are  about  100  visible  upon  one  face  of  a  segment;  they  are 
globular  in  form,  but  assume  various  shapes  by  reciprocal  pressure; 
they  measure  0.112  to  0.128  mm.  in  diameter  and  contain  3  to  15  ova; 
the  ova  measure  20  to  24  ft  iu  diameter. 

The  posterior  10  to  20  segments  decrease  in  breadth  and  increase  in 
length  very  rapidly,  in  some  cases  measuring  1.8  mm.  broad  by  1.4  mm. 
long. 

In  some  specimens  the  pores  show  a  remarkable  tendency  to 
unilaterality ;  in  fact,  in  two  specimens  which  Dr.  Norgaard  has  col- 
lected since  this  article  was  written  all  of  the  pores  are  on  the  same 
side  of  the  worm.  The  position  of  the  genital  pore  is  evidently  a  very 
uncertain  character  in  the  genus  Ihtrnhica. 

Further  details  are  not  warranted  by  the  material  at  hand. 

As  a  name  for  this  parasite,  I  proposed  Daruinea  mhiwiii,  dedicating 
the  species  to  my  friend  and  chief,  Dr.  Daniel  E.  Salmon.  Chief  of  the 
Bureau  of  Animal  Industry,  United  States  Department  of  Agriculture, 
to  whose  broad  policy  of  administration  1  am  indebted  for  the  opportu- 
nities of  carrying  on  my  work  in  helminthology. 

The  lin-ral  stiuje. — In  December,  1887,  Cooper  Curtice  examined  a 
rabbit  (Lepns  sylvaticus)  in  which  he  found  a  number  of  tapeworms 
in  various  stages  of  development,  lie  made  an  extremely  important 
observation  on  the  younger  specimens,  which,  unfortunately,  he  never 
published. 

In  Science,1  however,  the  following  notice  concerning  Curtice's  obser- 
vation is  found: 

EARLY  STAGES  IN  THE  LIFE  OF  T_LX1A  PECTIXATA. 

Thousands  of  sheep  and  lambs  perish  every  winter  on  the  ranches  west  of  the 
Missouri  Kiver.  They  are  not  apparently  afflicted  with  any  disease.  They  are  weak 
and  lean  in  the  fall,  and  simply  seem  to  be  unable  to  withstand  the  severity  of  the 
blizzards.  The  Bureau  of  Animal  Industryof  the  Agricultural  Department  has  been 
engaged  in  an  investigation  to  ascertain,  if  possible,  the  cause  of  the  weakness  of 
the  animals  that  porish,  and  Mr.  Cooper  Curtice  visited  the  West  in  the  prosecution 
of  this  work.    An  examination  of  the  viscera  of  slaughtered  sheep  and  lambs,  fat 
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and  healthy  ones,  as  well  as  those  that  were  weak  and  lean,  disclosed  the  fact  that 
they  were  almost  without  exception  infected  with  tapeworms,  which  were  found  in 
the  duodenum  and  gall  duct.  In  the  latter  they  were  frequently  so  numerous  as  to 
close  it  up,  and  cause  a  suspension  of  its  functions. 

For  the  purpose  of  continuing  his  studies  Mr.  Curtice  brought  from  the  West  a 
number  of  lambs,  which  were  killed  at  intervals  and  their  viscera  examined,  and 
this  material  having  been  exhausted,  and  it  being  inconvenient  and  expensive  to 
obtain  more,  he  turned  his  attention  during  the  past  winter  to  a  study  of  the  early 
stages  in  the  life  of  the  Taenia pectinata  (common  unarmed  tapeworms  of  the  rabbit). 
In  studying  these  Mr.  Curtice  thinks  he  has  made  some  interesting  discoveries, 
which  he  presented  to  the  Biological  Society  of  Washington  at  a  recent  meeting. 

The  variety  examined  is  found  abundantly  in  nearly  all  rabbits  in  this  locality. 
The  life-history  of  the  armed  tapeworms  of  man  and  dogs  has  long  been  written, 
but  that  of  the  unarmed  species  inhabiting  our  domestic  animals,  especially  cattle 
and  sheep,  is  as  yet  comparatively  unknown.  As  far  as  has  been  ascertained,  the 
life- history  of  the  Taenia  pectinata  is  embraced  in  two  stages.  The  first  covers  the 
development  of  the  ova  into  the  embryo,  which  is  ready  to  leave  the  parent  Taenia; 
the  other  covers  the  period  of  growth  from  the  youngest  forms  yet  found  in  rabbits 
to  the  adult  stage.  The  life  of  the  Taenia  from  the  time  they  leave  the  first  rabbit 
as  an  embryo  until  they  are  found  as  young  Taenia  in  the  second  rabbit  infected  has 
as  yet  been  unascertained.  Among  the  theories  that  have  been  advanced  is  one 
that  they  pass  this  stage  upon  the  ground,  are  eaten  by  insects,  snails,  or  crusta- 
ceans, and  that  these  are  then  eaten  by  the  rabbits.  This,  however,  is  only  a  theory, 
as  none  have  ever  been  found  in  snails,  insects,  or  crustaceans. 

Itwas  Mr.  Curtice's  good  fortune  to  find  a  rabbit  which  had  recently  been  infected 
with  these  peculiar  parasites,  none  of  which  were  over  3  centimeters  in  length, 
many  of  them  being  less  than  5  millimeters  long.  There  were  more  Taenia  in  that 
rabbit  than  any  he  had  ever  seen  before — about  85.  Among  the  smaller  Taenia  were 
several  specimens  that  showed  the  stages  of  development  from  nonsegmented,  armed 
forms,  to  segmented,  unarmed  forms.  Mr.  Curtice  showed  to  the  society  specimens 
illustrating  the  different  stages. 

The  youngest  forms  detected  were  not  the  smallest,  but  measured  about  one-half  a 
centimeter  in  length.  They  contained,  in  addition  to  the  four  suckers,  a  cup-shaped 
cavity  in  the  place  of  the  rostellum.  Around  the  border  of  this  cup-shaped  cavity 
were  situated  £5  or  90  hooks.  The  older  specimens  show  a  similar  cavity  with  no 
hooks.  Still  older  ones  show  no  cavity  at  all.  All  of  these  were  in  the  nonseg- 
mented stages,  but  other  forms,  some  of  them  smaller,  were  without  signs  of  hooks, 
and  had  already  begun  segmentation. 

Mr.  Curtice  compared  these  stages  with  similar  stages  in  Taenia  seruta  [serrata], 
and  said  that  the  youngest  stage  of  the  Taenia  pectinata  was  probably  a  cysticercoid 
Btage  and  not  the  cysticercal,  and  that  this  was  indicated  by  the  cup-shaped  cavity 
in  the  youngest  forms  of  the  Taenia  pectinata. 

In  discussing  the  classification  founded  on  the  presence  or  absence  of  hooks,  he 
declared  it  to  be  incorrect,  since  the  discovery  described  above  shows  that  the 
unarmed  species  in  adult  stages  are  armed  in  earlier  stages. 

The  speaker  exhibited  some  elegant  drawings  made  by  Dr.  George  Marx,  illus- 
trating the  embryo  as  it  leaves  the  parent  Tama.  This  embryo  is  six-hooked  and 
surrounded  by  a  curious  pyriform  envelope,  to  which  there  is  a  double  prolongation, 
surmounted  by  a  cap  of  the  same  substance.  This  cap  has  a  shredded  border,  and 
is  believed  to  be  the  remnants  of  a  mass  which,  in  an  earlier  stage,  completely  sur- 
rounded the  embryo.  This  peculiar  envelope  has  been  previously  noticed  in  Italy 
by  Perroucito  [Perroncito]  and  in  France  by  Raillet  [RaillietJ.  This  stage  is 
similar  to  that  found  in  Taenia  expansa,  the  unarmed  tapeworm  in  sheep. 

This  article  was  copied  in  the  Texas  Live  Stock  Journal,1  but,  owing 
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to  the  inaccessibility  of  the  publications  and  the  lack  of  details,  Cur- 
tice's observation  has  not  received  much  attention  from  helmin- 
th ologists. 

The  only  authors — so  far  as  1  can  find — who  have  taken  cognizance 
of  it  are  Neumann,1  in  lS'.rj,  and  Kailliet.2  in  1893,  and  Braun.  Railliet 
writes  as  follows :. 

Subfamily  Anopiocepkalina:  *  *  *  The  life  history  is  still  unknown.  However, 
C.  Curtice  lias  made  an  interesting  observation  on  hep n*  stjlvaticus,  which  will  possi- 
bly place  experimenters  in  a  position  to  determine  the  development.  He  found  in 
the  intestine  a  large  number  of  small  Tamiadw  which  were  still  very  young,  but  in 
different,  stages  of  development.  Sonic  of  them  5  mm.  long,  nonsegmented.  pos- 
sessed between  the  suckers  a  dome-shaped  depression,  bordered  with  85  to  00  hooks; 
others,  still. older,  had  lost  their  books,  while  some  did  not  even  show  the  cor- 
responding depression  ;  finally,  some  of  them  were  segmented,  but  all  of  these  were 
unarmed.  One  is  thus  led  to  suppose  that  the  larval  stage  of  the  Anoplocephaluw  is 
represented  by  an  armed  cysticercoid  and  that  the  hooks  disappear  during  the 
development.    (Free  translation.) 

Curtice's  observation  I  confirmed  and  extended  in  1894. :;  Since  pub- 
lishing this  note,  Hassall  has  found  the  same  young  stages  in  several 
rabbits  [L.  st/lrafirtis)  in  Maryland,  ami  with  this  material  the  former 
description  can  be  amplified.  Of  the  young  forms  collected  some  were 
studied  fresh,  others  mounted. 

Unarmed  forms. — Nine  of  the  mounted  specimens  showed  no  trace 
of  any  rostellum  or  hooks,  but  on  the  other  hand  some  of  them  exhib- 
ited traces  of  segmentation.  The  details  of  measurements,  etc.,  are  as 
follows: 

1.  0.:"i44  mm.  long;  head,  0.24  mm.  broad  by  0.208  mm.  long;  constriction  back  of 
suckers  0.12*  mm.  broad  ;  suckers,  0.112  mm.  in  diameter. 

2.  0.818  miii.  long;  head,  O.'J'Ai  mm.  broad  by  0.192  mm.  long;  constriction  back  of 
head,  0.12  mm.  broad. 

3.  0.304  mm.  long;  head,  0.20X  mm.  by  0.208  mm. 

4.  7  mm.  long;  head,  0.448  mm.  broad  by  0.;S2  mm.  long;  suckers,  0.19fi  mm.  diame- 
ter; constriction  back  of  head,  0.368  mm.  broad.  The  transverse  lines  of  the  seg- 
mentation become  indistinctly  visible  almost  immediately  back  of  the  head,  but  no 
genital  anlagen  are  seen  in  any  portion  of  the  specimen. 

o.  0.816  mm.  long;  head,  0.256mm.  broad  by  0.24  mm.  long ;  signs  of  segmentation, 
fi.  0.64  mm.  long;  head,  0.221  mm.  broad  by  0.176  mm.  long;  suckers,  0.112  mm.  in 
diameter ;  segmentation  begins  0.22 1  mm,  baek  of  the  head. 

7.  O.Xlfi  mm.  long;  head,  0.24  mm.  broad  by  0.192  mm.  long;  segmentation  percep- 
tible, 0.4  mm.  back  of  head. 

8.  0.64  mm.  long;  head,  0.21  mm.  broad  by  0.17(>  mm,  long;  segmentation,  0.224 
mm. back  of  head;  suckers,  0.144  mm.  in  diameter. 

9.  O.OriO  mm.  long;  head,  0.21  mm.  broad  by  0.16  mm.  long;  suckers,  0.112  mm.  in 
diameter;  segmentation  begins  0.2SS  mm.  back  of  head. 

Armed  forms. — Twenty  seven  mounted  specimens  in  which  rostellum 
and  hooks  were  present  varied  in  measurements  as  follows:  Length, 

1  Traitc"  des  maladies  parasitaires,  2d  ed.,  p.  461. 
-Traito  de  Zool.  med.  etagric,  I,  p.  268. 

a  Notes  sur  les  Parasites — 31:  Une  phase  precoce  du  tcnias  du  Lapin,  Bull.  Soc. 
zool.  France,  XIX,  pp.  163-165. 
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0.500  to  1.800  mm. :  head,  0.352  to  0.511'  mm.  long  by  0.320  to  0.  ISO  mm. 
broad;  roatellnm,  0.17(1  to  0.240  mm.  long  by  0.112  to  0.1G0  mm.  broad; 
number  of  books  on  rostellum,  100  to  122;  on  some  fresh  specimens  as 
few  as  90  hooks  were  counted;  size  of  hooks  on  rostellum,  18  to  24  jn 
long. 

As  in  the. case  of  the  unarmed  heads  mentioned  above,  there  was  a 
general  though  not  absolute  agreement  between  the  size  of  the  scolex 
and  the  length  of  the  parasite,  and  there  is  no  question  in  my  mind 
that  the  head  of  a  tapeworm  is  subject  to  increase  in  size  after  entering 
its  final  host;  numerous  observations  upon  young  specimens  of  tape- 
worms from  sheep  support  this  view. 

In  none  of  these  armed  specimens  was  there  the  slightest  trace  of 
segmentation.  In  many  cases  the  armature  was  not  complete  either 
upou  the  suckers 1  or  upon  the  rostellum,  but  in  all  cases  some  hooks 
were  found,  and  the  rostellum  was  always  visible. 

Taking  all  these  observations  into  consideration,  I  am  forced  to  the 
conclusion  that  the  unarmed  forms  and  the  armed  forms  represent  the 
young  stages  of  two  different  species.  The  unarmed  forms  1  am  in- 
clined to  bring  into  connection  with  G.  rnriiiliilix,  p.  192,  while  the  close 
agreement  bet  ween  the  rostellum  of  this  young  stage  with  that  of  D. 
sahnnni,  the  agreement  in  the  size  of  its  hooks,  the  agreement  in  the 
general  arrangement  of  the  hooks  on  the  suckers,  the  fact  of  their 
presence  in  the  same  host-species,  and  finally  the  fact  that  one  of  the 
adult  specimens  of  D.stthnoni  (No.  1 121.  r.S.X.M.)  was  found  in  the  same 
locality  in  which  these  forms  were  found,  all  lead  me  to  the  conclusion 
that  the  young  armed  stage  here  described  represents  the  young  of 
Darainea  snlmoni.  Experimental  demonstration  of  this  view  is,  how- 
ever, lacking.  In  several  specimens  studied  alive,  the  cystieercoids 
were  surrounded  by  a  membrane  (Plate  XXV,  figs.  4,8.10),  which, 
however,  became  entirely  lost  upon  being  subjected  to  technique. 

Armril  larr«l  forms  tlixirilmtetl  as  follmcx.  —  America:  Collections 
Bureau  of  Animal  Industry;  r.S.X.M.;  Harvard;  Leidy;  TTassall; 
Stiles.  Europe:  British  Museum;  K.  Blanchard ;  Kailliet;  Moniez; 
Zschokke;  Parona;  Berlin  Museum;  Leuckart;  von  Linstow;  Looss; 
□alio  Zoological  Institute;  F.  K  Schulze.  Specimens  will  also  be  sent 
to  Neumann,  Stossich,  Monticelli,  and  Max  Braun. 

Dhu/iwsix. — Dnniinrn  sahnnni.  Stiles,  1805.  Strobila  attains  80  mm. 
or  more  iu  length  and  3  mm.  in  breadth,  and  contains  about  450  seg- 
ments which  vary  iu  form  from  nearly  rectangular  to  iufundibuliform 
according  to  contraction,  most  segments  being  much  broader  than  long, 
the  distal  15  to  20  segments  becoming  longer  and  narrower,  nearly 
square,  l.S  by  1.4  mm.  Head  0.0  to  0.730  mm.  broad  by  0.3s  to  0.44.S 
mm.  long,    llostellum  retractile,  0.1  to  0.14  mm.  in  diameter,  armed 

'The  number  of  liooks  ^iven  for  the  suckers  (150  to  200  at  least)  in  Xotes  tmr  les 
Parasites — 31 — is  very  greatly  underestimated.  It  is  utterly  impossible  to  count  them, 
but  I  should  now  estimate  the  number  about  750  for  each  sucker. 
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with  a  double  row  of  hooks  -0  long,  about  00  hooks  in  each  row. 
Suckers  comparatively  large,  0.2">  mm.  in  diameter,  armed  with  numer- 
ous hooks  of  various  sizes,  the  prongs  of  the  longest  attaining  10  /.t  in 
length.  These  hooks  are  arranged  in  about  7  to  9  concentric  rows  con- 
taining about  7">0  (estimated)  hooks  of  various  sizes.  Neck  short  and 
thin,  0.8  mm.  long  by  0.48  mm.  broad.  Anlage  of  the  genital  orgaus 
appears  about  the  one  hundred  and  seventieth  segment.  Genital  pores 
irregularly  alternate,  situated  in  the  middle  to  near  the  proximal  por- 
tion of  the  margin,  cirrus  anterior  to  vagina;  cirrus  pouch  small,  0.12 
to  0.14  mm.  long  by  44  to  64  f.t  broad,  muscular  layer  may  attain  112  to 
20  ia  in  thickness.  Testicles  occupy  almost  the  entire  median  held 
except  the  center  portion  in  which  the  female  glands  are  located.  Eggs 
are  arranged  in  egg  capsules,  about  160  visible  from  one  surface  of  the 
segment  and  measuring  0.1 1  If  to  0.11S  mm.  in  diameter;  3  to  15  ova 
measuring  20  to  24  /j  in  diameter  in  each  capsule. 

Hosts. — Eastern  Jackass  Hare  (Lcpus  melanotis)  by  Tallichet  and 
Norgaard;  cottontail  (L.  sylratieus)  by  Curtice,  Hassall,  and  Stiles; 
intermediate  host  unknown.  Several  specimens  found  in  collection  of 
Leidy,  but  collector's  name  is  not  stated  on  label. 

Types. — Description  taken  from  four  strobilie  with  heads,  and  several 
fragments.  Bureau  of  Animal  Industry  Cestode  series  No.  1106  desig- 
nated as  type  and  deposited  in  the  United  States  National  Museum. 
Paratypes  distributed  as  follows:  Collection  of  Bureau  of  Animal  Indus 
try;  Berlin  Museum;  collection  of  K.  Blanchard.  Fragments  to  South 
Kensington  Museum  and  Vienna  Museum.  Technique  of  type  specimen 
(poorly  preserved),  alcohol,  hematoxylin. 

Geographical  distribution. — United  States  of  North  America;  Texas 
(by  Tallichet  and  Norgaard);  ?  (by  Curtice);  Maryland  (by  Hassall  and 
Stiles). 

GENERAL  REMARKS. 

Several  interesting  problems  arise  in  connection  with  the  adult  ces- 
todes  described  above  aud  allied  forms,  to  which  it  may  be  well  to 
draw  attention,  notwithstanding  the  fact  that  the  data  at  hand  are 
not  so  complete  and  satisfactory  as  might  be  desired. 

The  uterus:  Comparing  the  uteri  of  the  known  forms  of  the  Anoplo- 
cephalinas  (exclusive  of  Ntilcxia),  we  lind  at  least  three  distinct  types 
represented  in  both  the  single-pored  and  the  double-pored  genera. 

1.  The  most  simple  uterus  appears  first  as  a  simple  transverse  tube 
extending  across  the  median  field  of  the  segment,  as  in  A  nopioeephala. 
This  same  type  of  uterus  is  evidently  found  (see  Meyner)  also  in  Bertia 
mucronatu  and  Bertia  eon  fertii.  In  the  double-pored  genus  Ciltotamia 
the  anlage  is  generally  single,  but  in  some  cases  (('.  variabilis)  it  may 
be  single  or  double  (divided)  in  the  same  strobila. 

The  increase  in  the  size  of  this  type  of  uterus  takes  place  by  an 
expansion  of  the  uterus  at  certain  points,  giving  rise  to  proximal  and 
distal  blind  sacs  or  pouches.   These  pouches  may  be  very  distinct  and 
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well  defined,  as  in  Anoplocephala  mamillana,  A.  irinicrosa,  Cittotwnia 
murmota;  C.  pcctinata;  or  they  maybe  less  distinct  (C.  rariabilis,  C. 
pr(m»inis);  or  they  may  be  totally  absent  (C.  rurUibilin),  in  which  ease, 
the  uterine  tube  appears  as  an  enlarged  sac.  In  some  species  where 
they  are  at  first  well  developed  (Anoplocephala  mamillana  and  A. 
icimcroxit)  their  boundaries  may  disappear  in  the  older  segments,  the 
uterus  appearing  as  a  sac. 

The  uterus  of  C.  dentktdatu  seems  to  be  more  complex  and  requires 
further  study. 

II.  The  genns  Thysanosoma  presents  a  totally  different  uterus.  The 
anlage  is  originally  a  simple  transverse  tube  as  in  the  cases  just  men- 
tioned, but  the  increase  iu  size  takes  place  by  two  different  methods, 
which  gives  rise  to  quite  a  complicated  structure.  Fu  st,  the  anlage 
increases  greatly  in  length,  giving  rise  to  numerous  folds  running  longi- 
tudinally with  the  worm ;  next,  this  undulate  tube  forms  blind  pouches 
which  are  surrounded  by  a  heavy  layer  of  counective  tissue,  giving  the 
pouch  a  characteristic  appearance;  the  ova  are  deposited  in  these 
pouches  and  the  original  tube  remains  empty.  The  uterus  of  Stilesia 
globipunctata  bears  a  certain  resemblance  to  the  uterus  of  Thysanosoma 
in  that  the  egg  pouches  have  a  somewhat  similar  structure. 

III.  A  third  type  of  uterus  appears  to  be  presented  by  the  genera. 
Andrya  and  Monit-zia,  and  this  type  will  require  considerable  study 
before  it  can  be  correctly  interpreted.  From  the  present  status  of  our 
knowledge,  however,  it  may  be  described  as  a  complex  system  of 
branching  and  anastomosing  tubes,  a  single  set  being  present  in 
Andrya,  a  double  set  in  Moniczia.  In  the  later  stages  of  the  uterus 
the  boundaries  of  the  tubes  disappear  and  the  uterus  appears  as  a  sac. 

A  transverse  uterine  anlage  lias  not  yet  been  recorded  for  these 
genera,  except  in  the  case  of  Moniezia  tr'uionophora,  for  which  species 
Stiles  and  ITassall 1  in  1893  have  figured  a  short  transverse  canal  which 
represented  the  earliest  uterine  stage  they  observed. 

An  interesting  problem  now  presents  itself,  namely:  In  what  relation 
do  these  types  stand  to  each  other?  Have  we  here  three  parallel 
series  of  originally  single-pored  cestodes,  each  series  with  a  particular 
type  of  uterus,  and  have  the  double  pores  been  acquired  independently 
after  the  three  types  of  uteri  became  established?  Or,  do  the  single- 
pored  forms  represent  one  branch  and  the  double-pored  forms  represent 
another,  and  have  the  three  different  types  of  uteri  been  developed 
independently  in  each  branch  ? 

The  former  supposition  appears  to  me  much  the  more  probable,  for 
in  Thysanosoma  giardi  and  Cittotwnia variabilis  we  find  both  single  and 
double  pored  segments. 

This  case  represents  one  of  the  most  interesting  cases  of  homo- 
plasy  which  lias  ever  been  observed  in  helminthology  and  should  be 

'Revision  of  adult  cestodes  of  cattle,  sheen,  and  allied  animals,  Bull.  4,  Bur.  j\n. 
Iud.,  U.  S.  Dept.  Agric,  pis.  vm,  fig.  5 ;  ix,  fig.  3. 
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studied  further  when  proper  material  is  found.  It  is,  however,  by  no 
means  the  only  case  of  homoplasy  brought  forward  in  helminthology. 
I  have1  elsewhere  called  attention  to  the  branching  of  the  intestine 
in  two  distinct  types  of  flukes,  as  represented  by  Faseiola  lupatim  and 
Distonnttii  delphini.  The  presence  of  more  than  two  testicles,  as  in 
two  or  more  other  distinct  types  of  flukes  represented  by  Fleorchis 
polyonliis  and  P.  mollix  on  the  one  hand  and  JHstomum  eygnoulcn  or  D. 
riclainli  on  the  other  is,  in  my  opinion,  another  case  of  homoplasy. 
The  development  of  double-pored  forms  in  two  distinct  families  (the 
liothriocephalidn' — Blanchard's  genus  Krabbea,  and  a  number  of  cases 
in  which  a  few  double-pored  segments  have  been  found  in  Fothrio- 
cephahm  Intwi — and  the  Tamiichc  forms  a  fourth  case  of  the  same  nature. 

One  of  the  greatest  criticisms  upon  the  present  classification  of  para- 
sites seems  to  me  the  fact  that  systematists  have  not  taken  into  con- 
sideration the  principle  so  well  established  in  paleontology  and  other 
branches  of  zoology,  namely,  that  the  same  structure  may  develop 
independently  in  several  parallel  series  of  animals.  The  sooner  this  prin- 
ciple is  acknowledged  the  sooner  we  shall  have  a  natural  classification. 

Zone  of  lateral  groirtli. — A  comparison  of  the  older  and  younger  seg- 
ments of  numerous  Tieniidie  shows  that  as  the  segments  growr  broader, 
the  median  field — namely,  the  space  between  the  two  ventral  canals — 
increases  much  more  rapidly  in  proportion  than  the  lateral  fields — 
namely,  the  space  between  the  ventral  canals  and  the  lateral  mar- 
gin. This  establishes  the  median  field  as  the  greatest  zone  of  lateral 
growth.  Xo  particular  narrow  zone  of  the  median  field  can  be  looked 
upon  as  tiie  zone  of  lateral  growth  for  all  cestodes,  as  is  shown  by  a 
comparison  of  a  large  number  of  forms.  In  Tama  (type  T.  milium), 
for  instance,  the  entire;  median  field  appears  to  participate  in  a  more  or 
less  uniform  lateral  growth,  for  the  genital  glands  retain  their  rela- 
tive position,  increasing  in  size  in  proportion  to  the  increase  in  size 
of  the  segment;  the  same  appears  to  hold  for  Dai-aiuea.  In  the 
anoplocephaliue  forms  we  find  some  interesting  variations  in  the  zone 
of  growth,  as  is  shown  by  the  relative  position  of  the  ovaries  to  the 
ventral  canals  or  to  the  median  line.  In  Tltt/satiosoma  (/iartli  the  ovary 
bears  an  almost  constant  relation  to  the  ventral  canal,  while  the  dis- 
tance between  the  ovary  and  the  median  line  constantly  increases  as  the 
segment  grows  broader;  in  this  case,  therefore,  there  is  but  little  growth 
between  the  ovary  and  the  canal,  while  the  growth  in  the  median  side 
of  the  ovary  is  very  marked.  The  same  holds  true  to  a  lesser  degree 
in  Hrytia  americana.  In  Moniezia  ejcpuiixa  and  M.  planissima  also  the 
relation  of  the  ovaries  to  the  ventral  canals  remains  almost  constant, 
while  the  chief  zone  of  growth  is  in  the  median  field  between  the 
ovaries. 

■The  anatomy  of  the  large  American  fluke  ( P'ttsciola  magna)  and  a  comparison 
with  other  species  of  the  genus  Faseiola  s.  St.  vide  p.  221,  Jour.  Comp.  Med,  Vet. 
Arch.,  1895. 
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In  Cittotcenia  niarmotns  (Plate  XI,  fig.  5),  C.  prwenquix,  and  ('.  peeti 
nata  (Plate  XVI),  on  the  other  hand,  there  also  is  a  marked  lateral 
growth  between  the  ovary  and  the  ventral  canal  while  the  lateral  field 
remains  nearly  the  same  width  throughout  the  entire  length  of  the 
strobila.  In  ('.  ruriabilix  (Plates  X1X.-XX)  there  is  a  marked  growth 
in  the  lateral  fields. 

AbnonitdUties  in  the  xcymcntx. — Kichm  has  already  recorded  segments 
of  CHIolii'iiiii  drnticutitta  with  three  sets  of  female  glands,  and  1  have 
recorded  segments  of  V.  r<iriitl>ilin  miijiixta  with  a  single  pore.  New 
cases  of  both  of  these  variations  have  been  noticed  in  the  preparation 
of  this  paper,  namely,  triple  sets  of  female  glands  in  G.  dentiuulata 
and  single  pores  in  ( '.  rariabilix.  T  can  look  upon  these  cases,  however, 
only  as  variations,  similar  to  the  occasional  double  pores  in  Bothrioceph- 
alus  latutt  and  Thijuanosoma  yiartli,  and  can  not  ascribe  to  them  any 
particular  value  from  a  systematic  standpoint. 

The  ruliw  of the  genital  pores  in  c!«sxiJicotion. — Objection  has  arisen 
in  some  quarters  to  adopting  the  genital  pore  as  the  basis  of  classifica- 
tion. I  both  agree  and  disagree  witli  this  objection.  It  must  not  be 
forgotten  that  when  Iilanchard  used  the  genital  pores  as  basis  for  his 
classification,  he  naturally  used  the  pore  as  representative  of  the  geni- 
tal system:  thus,  if  the  pores  are  single,  the  entire  female  system  is 
generally  single;  if  the  pores  are  double,  the  entire  system  of  female 
glands  is  generally  double.  Viewed  from  this  standpoint  (which  is  the 
only  logical  interi>retation  1  can  give  to  Blanchard's  ciassilieation,  pro- 
posed in  1801),  I  must  insist  upon  the  great  value  of  the  pores  in  classi- 
fying cestodes.  At  the  same  time  I  fully  agree — and  have  stated  so 
more  than  once  before — that  the  pores  unassociated  with  other  charac- 
ters can  not  be  relied  upon  as  basis  for  a  natural  classification  of 
cestodes.  Internal  topographical  anatomy  must,  in.  my  opinion,  form 
the  basis  of  the  natural  classification  for  both  Cestoda  and  Trematoda. 
The  size  and  form  of  the  segments  are  characters  which  we  should  use 
with  the  greatest  caution,  always  making  due  allowances  for  technique 
and  contraction ;  as  generic  characters  T  can  under  no  circunislances 
admit  their  validity,  and  must  therefore  reject  Sonsino's  recently  pro- 
posed genus  Panceria  (based  essentially  upon  double  pored  segments 
which  are  longer  than  broad)  unless  other  characters  are  brought  forward 
to  place  the  germs  on  a  firmer  footing. 

In  systematic  work  in  helmintliology  we  must  not  lose  sight  of  another 
principle  which  is  well  acknowledged  in  other  specialities,  namely,  that 
a  given  character  which  may  be  of  great  importance  in  classifying  the 
species  or  genera  of  one  group  does  not  necessarily  hold  as  a  taxo- 
nomic  character  in  all  genera  or  higher  groups  of  the  same  order  or 
class.  Thus  the  uuilatcrality  of  the  pores  in  Miimenotrpin  and  Aitoplo- 
ceplutUi  appears,  so  far  as  investigations  have  gone,  to  be  a  very  impor- 
tant and  constant  character,  while  the  same  character  must  bo  used 
with  the  utmost  precaution  in  the  genus  Davuiiua.    I  have  shown 
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above  that  the  pores  of  T).  sahnoni1  for  instance,  may  be  either  unilat- 
eral or  irregularly  alternate;  the  same  holds  for  J),  tetrngona,  and 
apparently  also  for  Andrya.  The  characters  to  be  used  in  classify- 
ing the  species  of  any  given  genus  must  be  determined  separately  for 
every  genus  by  an  examination  of  a  large  series  of  specimens  from  dif- 
ferent localities  and  from  different  hosts.  The  unsatisfactory  condition 
in  which  I  have  been  obliged  to  leave  the  genera  Ita  lia  and  Andrya 
is  directly  attributable  to  the  limited  amount  of  material  at  my  disposal, 
and  the  fact  that  what  few,  and  fbrthemostpoorlypreserved,  specimens 
I  have  examined  represent  only  a  few  localities  and  a  lew  hosts. 

The  influence  of  a  host  upon  its  parasites. — Considerable  has  been 
written  upon  the  influence  of  various  parasites  upon  their  hosts,  but 
very  few  authors  have  ventured  to  publish  upon  the  influence  of  the 
hosts  upon  the  parasites.  This  is  probably  due  to  two  reasons:  first, 
to  the  tendency  on  the  part  of  many  helminthologists  to  take  the  host 
species  as  a  specific  character  of  the  parasite,  and  secondly  the  fact 
that  the  influence  exerted  by  the  parasite  upon  its  host  is  a  matter  of 
economic  importance,  while  the  influence  of  the  host  upon  the  parasite 
would  be  looked  upon  by  most  workers  as  purely  of  scientific  interest. 
To  deny  the  economic  importance  of  the  host  influence  upon  the  parasite 
is,  however,  to  my  mind  a  short-sighted  policy,  for  it  must  be  this  very 
host  influence  (i.  e.,  environment)  which  has  played  an  important  role  iti 
the  evolution  of  species,  and  which  must  have  resulted  in  differentiating 
species  and  varieties,  each  of  which  after  a  time  becomes  in  some  cases 
at  least  dependent  upon  a  single  host.  The  genera  Demodc.r,  Psoroptes, 
and  Chorioptes  form  excellent  examples  of  the  point  under  considera- 
tion; in  these  genera  we  find  varieties  which  resemble  each  other  so 
closely  that  it  is  often  difficult  and  even  impossible  to  determine  the 
variety  without  knowing  the  host;  experiments  to  breed  some  of  the 
varieties  of  these  genera  upon  other  than  their  regular  hosts,  even 
though  the  experiment  animal  harbors  a  very  closely  allied  variety  of 
the  same  species,  have  been  totally  negative.  This  same  variation  is 
noticeable  among  worms.  Specimens  of  Moniczia  e.rpansn  taken  from 
Oris  aries  are  for  instance  totally  different  from  the  specimens  of 
the  same  species  found  in  Oris  laticaudn;  the  strobihe  from  this  latter 
host  recently  studied  by  Set  ti,  which  I  have  been  able  to  examine 
through  the  kindness  of  my  Italian  colleague  Prof.  (.'.  Parona,  can  not 
I  believe  be  separated  specifically  from  the  European  form,  yet  they 
certainly  represent  a  distinct  variety.  Liinnberg  has  called  attention 
to  the  variation  in  the  hooks  of  avian  cestodes  taken  from  different 
hosts.  I  have  also  repeatedly  noticed  a  variation  in  the  spicules  of  the 
same  species  of  nematode  (Strongylus  contortus,  for  instance)  taken  from 
cattle  and  sheep.  To  clearly  define  the  varieties  peculiar  to  certain 
hosts  touches  directly  upon  the  question  of  transmission  and  infection, 
and  on  this  account  I  submit  that  the  study  is  of  great  economic  as 
well  as  scientific  importance. 
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The  tlirixion  of  the  t/rnus  Ttntia. — In  connection  with  the  citations, 
p.  liy,  from  Meyners  work,  I  take  this  occasion  to  reply  to  his  remarks 
regarding  the  efforts  which  I!.  Blanchard,  Ilailliet,  TIassall,  and  I  have 
recently  made  to  bring  some  order  into  the  genus  Ttvtiia.  Upon  page 
8  of  his  thesis  he  says: 

Dio  VersiK'he  von  Blanchard,  Stiles  und  Railliet  die  Uebersichtlickkeit  der 
Familio  dcr  T;t;niaden  durch  Zerlegung  in  eine  Auzahl  von  Uliterfamilien  zu  erleich- 
tern,  8ind  uicht  als  bcsondcrs  gliickliche  zn  bezeichnen,  namentlich  ]nit  Riicksicbt 
daranf,  dass  die,  von  verschiedeneu  GeHichtsptinkten  auwgehende,  stets  nnr  an  einer 
beschriinkten  Auzahl  von  Speries  vorgenommeiie  Kintbeilung  nothgedrungen  auch 
zn  vei'8cliiedenen  Rcsultatcn  fiihreu  mnsste.  lievor  nicht  durch  eiugehende  For- 
Bchungen  wenigstens  die  typischen  Hanptformen  a]s  feststchend  angesehen  wer- 
denkiinncn,  diirften  derartige  Expcrimente  wohl  nicht  rtuf  allgemeine  Anerkennung 
zu  rechnen  haben,  bit)  dahin  aber  verfeblen  sie  ganz  cnt.schiedeu  ihreu  eigcntlichen 
Zweck,  namlick  Klarheit  und  Kiufachheit  in  die  Svsteaiatik  zu  briugen. 

In  writing  this  critique,  which  is  of  course  welcomed  both  by  my 
French  colleagues  Blanchard  and  Railliet,  and  by  Hassall  and  myself  as 
showing  the  view  which  Dr.  Meyner  takes  of  our  work,  the  author  has 
unfortunately  overlooked  several  very  important  points.  First  of  all, 
he  has  overlooked  that  very  important  principle  so  well  expressed  by 
Bacon  iu  the  words,  "Truth  emerges  sooner  from  error  than  from  con- 
fusion."  i\oue  of  us  look  upon  our  efforts  to  classify  these  parasites  as 
perfect,  free  from  criticism,  and  final  beyond  revision.  But  errors 
which  we  may  have  committed  in  these  attempts  to  aid  in  reducing 
the  chaos  which  exists  in  the  genus  Ta  nin  cau  be  corrected  very  easily. 
We  have  the  satisfaction  of  knowing  that  our  work  has  been  adopted 
by  a  number  of  specialists  in  helminthology  and  hardly  feel  called  upon 
to  apologize  for  the  attempts  we  have  made,  even  if  not  approved  of  by 
Veterinarian  Meyner. 

A  second  error  Dr.  Meyner  has  fallen  into  is  that  he  has  forgotten 
that  every  classification  must  undergo  an  evolution  (with  epigenesis!). 

He  would  evidently  have  us  include  all  four-suckered  tapeworms  in 
the  heterogeneous  and  collective  genus  Ttenia,  "until  at  least  the  typical 
chief-forms  can  be  looked  upon  as  established,"  although  he  failed  to 
give  an  explanation  of  what  he  meant  by  "the  typical  chief-forms."  If 
he  refers  to  the  type  species  of  genera,  he  has  lost  sight  of  the  fact  that 
the  type  species  of  a  genus  is  designated  by  any  given  author,  and  can 
not  be  changed  after  once  being  so  designated.  The  type  species  is, 
therefore,  optional,  subject  of  course  to  certain  principles,  in  the  case 
of  the  author  who  designates  it  and  obligatory  in  the  case  of  other 
authors.  Possibly  Meyner  refers  to  the  most  highly  specialized  species 
in  the  different  groups.  If  so,  however,  his  advice  to  wait  until  we 
study  up  such  forms  and  decide  which  are  the  most  highly  specialized 
is  wanting  iu  reason.  It  is  certainly  far  better  to  create  a  new  genus 
for  a  form  when  we  can  not  logically  unite  it  with  the  known  genera, 
than  it  is  to  place  it  with  forms  with  which  it  does  not  agree  in  any 
important  character. 
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Of  course  our  efforts  at  classification  arc  experimental — we  all  admit 
that;  but  from  the  very  nature  of  things  all  efforts  at  classification  in 
practically  unknown  groups  are  and  must  be  experimental.  The  classi- 
fications must  be  changed  time  and  again  as  new  facts  are  discovered. 
'  Xor  have  our  experiments  (or,  as  Ateyner  puts  it,  "derartige  Experi- 
mente'')  counted  upon  immediate  general  recognition  (allgemeine  Aner- 
kennung);  it  was  not  with  that  end  in  view  that  we  published  them. 
We  do  not  expect  to  see  our  proposed  classifications  adopted  by  zoolo- 
gists at  large  until  they  have  stood  the  test  of  other  specialists  in 
helminthology.  We  have  not  heard  as  yet,  however,  of  any  marked 
disapproval  of  the  genera  proposed  from  workers  who  were  acquainted 
with  the  forms  and  who  were  competent  to  pass  judgment  on  the  ease. 
When  such  authors  propose  a  better  classification,  they  can  certainly 
count  on  Blanchard,  Kailliet,  llassall,  and  myself  as  four  helmintholo- 
gists  who  are  ready  to  follow  them.  At  present,  however,  I  maintain 
that  the  classification  originally  proposed  by  Blanchard  and  since  that 
time  considerably  expanded  by  Kailliet,  Hassall,  and  myself  is  a  far 
more  natural  and  satisfactory  classification  oi  the  forms  treated  than 
any  other  classification  ever  proposed  for  the  same  forms.  I  am  fully 
convinced,  after  a  study  of  several  thousand  specimens,  that  the  main 
features  of  the  proposed  division  will  stand,  although  the  details  of  the 
system  may  undergo  some  changes.  Helminthologists,  as  a  class,  are 
ultra-conservative  in  every  line  except  species-making — and  yet  as  long 
as  the  Eudolphi-Diesing  school  exerts  such  a  powerful  influence  in  wield- 
ing the  yardstick  instead  of  the  microscope,  perhaps  this  generic  con- 
servatism should  be  looked  upon  as  a  blessing. 

A  third  error  of  .Meyner's  is  that  he  does  not  understand  the  views 
which  he  has  attempted  to  criticise,  or  the  relative  rank  of  the  groups 
proposed,  and  he  ascribes  to  authors  propositions  which  they  never 
made.   Thus  he  states  (page  C) : 

Diese  Anoplocephalinen  theilt  er  (U.  Blanchard)  dann  mit  Riicksicut  auf  die  Anord- 
nung  der  Geschlechtsorgane  in  3  Uiiterfamilien  [ !  ]  em  und  zwar  (1)  Ucnre  Moniezia 
*    *    *;  (2)  Genre  Anoploeophala    *    *    *;  (3)  ttairc  Bertia    *    *  * 

Meyner  thus  makes  the  terms  subfamily  and  (jciuis  synonymous — 
rather  a  novel  idea  in  systematic  zoology ;  he  accredits  (page  8)  Blanch- 
ard and  liailliet  with  a  family  "Anoploeeplialeu,"  although  he  states 
a  few  lines  before  that  Kailliet  accepted  "Anoplocephaline'' as  a  sub- 
family. Upon  the  same  page  he  speaks  of  Berlin  as  a  genus  and  dteno- 
tania  and  Andryti  as  "Alien."  It  does  not  seem  to  me  at  all  strange 
that  our  efforts  should  "fail  totally  in  their  object"  with  a  worker  who 
confounds  such  terms  as  species,  genus,  subfamily,  and  family. 

A  fourth  error  into  which  Meyner  has  fallen  in  the  passage  quoted 
is  the  assumption  that  we  have  taken  only  a  few  species  into  consid- 
eration in  making  our  classifications.  True,  we  have  not  felt  called 
upon  to  give  a  list  of  all  the  species  of  cestodes  with  which  we  have 
acquaintance,  either  through  personal  study  or  through  the  publications 
Proc.  N.  M.  vol.  xix  14 
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of  our  colleagues,  but  it  would  be  going  a  little  far  to  assume  that 
we  did  not  have  other  forms  in  mind  at  the  time  we  revised  a  por- 
tion of  the  species  known  to  us.  Consistency  being  such  a  virtue, 
however,  if  Meyner  considers  the  species  mentioned  in  the  former 
papers  by  the  authors  he  criticises  as  representing  the  sum  total  of 
the  species  known  to  them,  he  will  probably  not  object  to  applying  the 
same  criterion  to  himself.  As  he  has  published  original  work  on  only 
two  species,  however,  it  might  be  difficult  for  him  to  justify  himself  in 
attempting  upon  the  basis  of  these  two  species  to  overthrow  the  con- 
clusions which  have  been  based  upon  a  study  of  a  much  larger  number 
of  forms  by  four  different  specialists,  all  of  whom  agree  in  the  general 
arrangement  and  differ  with  each  other  only  in  matters  of  detail. 
Meyner's  remarks  represent  an  excellent  example  of  what  is  so  com- 
mon in  science  to-day,  namely,  a  tendency  to  jump  at  conclusions  and 
to  generalize  in  a  too  dogmatic  manner  when  one  is  not  thoroughly  at 
home  on  the  subject  he  lias  under  discussion. 

The  above  remarks  are,  1  think,  sufficient  to  show  that  Meyner's 
amusing  criticisms  would  better  have  been  submitted  to  more  careful 
thought  before  they  were  published.  They  can  not  have  much  weight 
with  helminthologists,  and  should  not  have  much  weight  with  zoolo- 
gists in  other  specialities. 

A  number  of  genera  not  discussed  in  this  paper  have  been  proposed 
by  authors  for  various  forms  in  the  family  Ticniiche.  Some  of  these 
genera  must  be  rejected.  In  regard  to  some  of  the  others,  judgment 
must  be  reserved  for  the  present.  I  hope,  however,  to  publish  before 
long  a  summary  of  all  the  genera  proposed.  Regarding  the  newly  pro- 
posed genera  for  avian  cestodes,  see  Stiles,'  1896. 

Exchange  of  cotypes. — There  seems  to  be  a  popular  impression  among 
workers  that  it  is  a  perfectly  easy  matter  for  a  scientist  to  read  a 
description  of  a  species  or  genus  and  judge  of  the  validity  of  the  pro- 
posed form  without  examining  specimens.  This  impression  is  certainly 
true  in  some  cases,  but  must  always  be  taken  cum  grano  snlis.  I  do  not 
hesitate  to  assert  that  not  one-half  of  the  species  and  genera  of  parasitic 
worms  ever  described  can  be  rightly  judged  from  their  descriptions,  nor 
is  this  always  attributable  either  to  the  description  or  to  the  ability  of 
the  worker  attempting  to  pass  judgment  upon  the  case.  It  is  rather 
attributable  to  the  undeniable  fact  that  a  person  obtains  an  entirely 
different  impression  from  a  study  of  the  objects  from  what  he  obtains 
from  reading  a  description,  be  it  ever  so  detailed  and  complete.  Many 
a  species  or  genus  has  been  accepted  or  rejected  by  an  author  who  would 
have  decided  differently  if  he  could  have  examined  cotypes  of  the 
forms  he  was  discussing. 

In  view  of  these  facts,  which  I  am  confident  the  specialists  in  hel- 
minthology  will  admit,  I  wish  to  appeal  again  to  helminthologists  to 

1  Report  upon  the  present  knowledge  of  the  tapeworms  of  poultry,  Bull.  12,  Bureau 
Animal  Industry,  Washington,  D.  C. 
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deposit  cotypes  with  the  chief  museums  of  the  world.  It  has  been  our 
policy  to  do  this  as  far  as  possible,  and  as  soon  as  the  international 
postal  laws'  are  amended  so  as  to  allow  the  acceptance  of  these 
specimens  in  the  international  mails,  the  system  will  be  extended. 

As  a  matter  of  justice,  I  believe  the  type  specimen  belongs  in  the 
national  museum  of  the  country  in  which  the  specimen  was  collected. 
The  first  duplicate  (paratype)  belongs  by  right  to  the  Berlin  Museum,  as 
that  museum  now  possesses  more  types  of  parasitic  worms  than  prob- 
ably any  other  collection  in  the  world.  1  would  set  forth  the  claims 
of  the  United  States  National  Museum  for  the  second  duplicate  on  the 
grounds  that  the  European  workers  all  have  easy  access  to  the  speci- 
mens at  Berlin,  while  the  frequent  sending  of  a  rare  and  valuable 
specimen  from  Europe  to  this  continent  is  attended  witli  more  or  less 
danger  of  loss.    Japan  certainly  has  a  claim  to  the  third  duplicate. 

It  is  indeed  time  that  helininthologists  give  the  question  of  the  pres- 
ervation of  types  their  serious  consideration.  Many  of  the  older  col- 
lections can  not  be  traced ;  Davaine's  collection  is  evidently  destroyed, 
and  many  more  private  collections  will  follow  it  if  more  attention  is  not 
given  to  this  subject. 

CONCLUSIONS. 

The  chief  results  of  this  paper  may  be  briefly  summarized  as  follows : 

1.  The  time  has  come  when  hcltuiuthologists  must  donate  their  type 
specimen  of  every  species  to  museums  where  they  can  be  properly  cared 
for  and  where  they  may  be  open  to  the  inspection  of  other  specialists. 
I  maintain  that  the  original  type  rightfully  belongs  to  the  national 
museum  of  the  country  in  which  the  specimen  was  collected;  that  the 
second  specimen  (first  duplicate — first  paratype)  rightfully  belongs  to  the 
Berlin  Museum;  that  the  United  States  National  Museum  has  a  valid 
claim  for  the  third  specimen  (second  duplicate),  and  that  Japan  has  a 
valid  claim  for  the  fourth  specimen. 

2.  In  order  to  insure  the  preservation  of  types  and  cotypes,  I  invite 
the  specialists  in  helminthology  to  unite  upon  some  regular  plan  for 
the  deposit  and  exchange  of  such  specimens. 

3.  Permanent  mount  in  balsam  appears  to  me  to  be  a  much  better 
method  of  preserving  a  type  than  to  retain  it  as  an  alcohol  specimen. 

4.  The  known  adult  leporine  cestodes  belong  to  the  five  genera: 
Anophccpltala,  Andrya,  Bertiu,  CUtotwniu,  and  Darainea. 

5.  Of  these  genera  Anoplocephaltt,  Cittol<rnii(:  and  Davuineti  are  con- 
sidered as  perfectly  valid  genera;  Anflrya  and  Bertiu  are  left  sub  judice, 
although  it  is  my  impression  that  they  will  finally  be  recognized  as 
valid,  as  soon  as  sufficient  material  can-  be  properly  studied. 

■Owing  to  the  absurd  international  postal  regulation  (16. 3.  b.)  excluding  zoological 
specimens  from  the  international  mails,  some  of  the  paratypes  mentioned  as  "  distrib- 
uted" in  this  paper  have  not  yet  beon  sent  to  the  authors  named;  they  will  be 
forwarded  as  soon  as  an  opportunity  presents  itself. 
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6.  The  microscope  must  supplant  the  yardstick  and  internal  anatomy 
must  take  the  place  of  external  form  in  judging  the  validity  of  cestode 
and  trematode  genera  and  species. 

7.  The  principle  of  homoplasy  must  be  recognized  by  helmintholo. 
gists  as  "well  as  by  other  zoologists,  and  any  classification  which  leaves 
this  important  and  well-recognized  principle  out  of  account  c  an  be  taken 
only  as  a  preliminary  (although  often  necessary)  study  (p. 204). 

8.  The  median  field  of  the  Tieniid;e  is  the  seat  of  the  most  active  lat- 
eral growth,  and  the  same  rule  will  probably  be  found  to  apply  to  other 
families  of  Cestoda.  No  particular  longitudinal  zone  of  the  median  field 
can,  however,  be  named  as  the  zone  of  most  active  growth  in  all 
Ta'iiiida'  (p.  205). 

9.  The  armed  young  cestode  which  I  mentioned  in  Note  31 1  (1805)  is 
not  the  young  of  an  anoplocephaline  tapeworm,  as  Curtice,  Braun, 
Eailliet,  Neumann,  and  I  had  inferred,  but  represents  the  young  stage 
of  the  single-pored  cestode  referred  to  in  my  paper  in  1805.-  It  evi- 
dently belongs  to  lkiraiiira  sidmimi. 

10.  The  double- pored  cestode  with  occasional  single  pores,  described 
in  my  paper  in  1805. 3  is  (,'ittotania  cariithilix  autjimta. 

11.  I  have  also  found  some  very  young  stages  of  an  unarmed  cestode 
in  the  intestine  of  the  cottontail  rabbit,  which  probably  belong  to 
Cittnlania  variabilis.  This  young  stage  corresponds  to  what  we  may- 
expect  to  find  as  the  larval  form  of  Mon  ictut  fxpattaa  of  cattle  and  sheep, 
and  I  doubt  whether  it  will  be  possible  to  distinguish  it  from  the  young 
of  that  species.  This  renders  the  question  of  the  origin  of  the  tape, 
worms  of  cattle  and  sheep  more  complicated  than  it  was  formerly  sup- 
posed to  be,  and  demands  the  strictest  experimental  proof  on  the  part 
of  any  author  who  suspects  that  he  has  solved  the  mystery  of  the  life 
history  of  the  cestodes  of  cattle  and  sheep. 

12.  The  head  of  a  cestode  increases  in  size  after  the  parasite 
reaches  its  final  host,  as  is  shown  by  a  comparison  of  the  younger  speci- 
mens. 

13.  None  of  the  adult  leporine  tapeworms  thus  far  described  in  Europe 
have  as  yet  been  found  in  America.  The  American  forms  which  have 
been  published  as  ■lT(vnUi  peiiinatav  must  be  distributed  over  several 
species  typical  to  this  continent. 

14.  The  following  table  includes  all  of  the  genera  at  present  recog- 
nized in  the  subfamilies  Tieniinie,  Mesocestoidimc,  Anoplocephalinai,  and 
Dipylidiin.'e  of  the  family  Tieniidae.  A  number  of  other  genera  have 
been  proposed,  but  some  of  them  must  fall  as  synonyms,  while  judg- 
ment upon  others  must  be  reserved.    Several  of  the  genera  in  this  key 

1  Notes  sur  les  Parasites — 31:  Une  phase  prdccx  r  du  Tonias  du  Lapin,  Bull.  Soc, 
zool.  France,  XIX,  1895,  pp.  163-165. 

3Notes  on  Parasites — 36:  A  donble-pored  cestode  with  occasional  single  pores, 
Centralbl.  f.  Bakteriol.  u.  Paiasitenk.,  1.  Abt.,  XVII,  1895,  pp.  457-459. 

;1Loc.  cit. 
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are  accepted  only  provisionally,1  while  FimbriaHa  is  used  at  present 
only  as  a  matter  of  convenience. 

Key  to  the  genera  of  the  subfamilies  Tjeniiuse,  Mesocestoidinae,  Ano- 
ploeephalime,  and  Dipylidiinai  of  the  cestode  family  Taeniidfe,  including 
all  the  species  of  adult  tapeworms  found  in  hares  and  rabbits. 

Tteniidce. 

[Tapeworms  of  lian  a  and  rabbita  in  romnn.] 

1.  Head  with  four  cup-shaped  suckers;  rostellum  present,  but  not  always  evident; 

uterus  without  auy  special  pore;  genital  pores  generally  marginal   2 

Head  generally  absent;  genital  pores  marginal.    Host:  Birds   34 

2.  Genital  pores  venlro-median  (MeaoceBtoidinre)   Mesocestoides? 

Genital  pores  marginal   3 

3.  Head  never  provided  with  hooks;  uterus  transverse  or  reticulate;  egg  generally 

with  pyriform  body;  larval  stage  not  known;  adults  in  herbivorous  and  fru- 

givorous  mammals  tnoplocepkalitKP.  (p.  149),  5 

Head  nearly  always  provided  with  hooka  (T.  saginata  an  exception;  see  also 
Eymenolepis)   4 

4.  Egg  with  thin  outer  shell  and  thick  broitm  inner  shell;  uterus  median  and  longitudinal 

with  lateral  branches;  larval  stage  a  cysticercus,  cccnurus,  or  echinococcus,  generally 
in,  herbivora;  adults  incarnivora  {Tamiina;)  Tcema.* 

■For  Andrya  and  Bertia,  see  pp.  154,  160  of  this  paper.  For  the  newly  proposed 
genera Amabilia,  Choanotamia,  Cotugnia.  Dicranota-nia,  Drepanidoloniiaiu  thesubfamily 
Dipylidiina?,  see  my  Report  upon  tbe  Present  Knowledge  of  the  Tapeworms  of  Poultry, 
Bull.  12,  Bureau  of  Animal  Industry,  1896. 

s  1863,  Mesocestoides,  Vaillant,  L'Institut,  No.  1524.  Type,  Mesocestoides  ambiguus, 
Vaillant,  1863. 

1885,  Ptychophysa,  Hamann,  Zeitschr.  f.  wiss.  Zool.,  XLII,  p.  740.  Type,  Twnia 
linvata,  Goeze,  1782. 

3 1758,  Tamia,  Lixn^us,  Systema  naturae,  10  ed.,  p.  646,  819.    Type  by  elimination 

Tcenia  solium,  Linnums,  1758. 
1800,  Ali/selminthns,  Zedek,  Erster  Nachtrag  zur  Naturg.  d.  Eingeweidewiirmer,  p. 

221.    Tamia,  Linnaeus,  renamed,  hence  type  Tamia  solium,  Linnams,  1758. 
1803,  Halysis,  Zeder,  Anleitung  zur  Naturg.  d.  Eingeweidewiirmer,  p,  298.  Alysel- 

minthua,  Zeder,  renamed,  hence  type  Tamia  solium,  Linnaeus,  1758. 
1850,  Arhynchotamia,  Diesing,  Systema  helminthum,  I,  p.  497.    Subgenus  containing 

type  of  genns,  hence  type  Tamia  solium,  Linn»us,  1758. 
1858,  Acanthotrias,  Weinland,  Human  Cestoides.  p.  51.    Type,  Cystioercus  acantho- 
trias, Weinland,  \&fe  =  Cysticercus  celluloso?,,  Rudolphi=larva  of  Tamia  solium. 
1858,  Tamiarhynchus,  Weinland,  tinman  Cestoides,  p.  4fi.  Type,  Tamiamediocanellata, 

Kiichenmeister,  1852—  Taenia  saginata,  Goeze,  1782. 
1858,  Echinococcifer,  Weinland,  Human  Cestoides,  p.  52.    Type,  Tamia  echinococcu*, 

Siebold,  1853. 

1863,  Cystotamia,  Leuckart,  Die  menschlichen  Parasiten,  I,  p.  223.  As  subgenus 
including  type  of  genus,  hence  type  Ta-nia  solium,  Linnaeus,  1758. 

To  this  list  of  synonyms  must  be  added  the  subgenera  Cysticercus,  Camurus,  and 
Echinococcus.  They  take  the  date  and  authority  of  the  author  who  first  used  them 
in  a  subgeneric  sense  and  not  the  date  and  authority  of  the  author  who  first  pro- 
posed them,  since  according  to  the  International  Code,  section  48,  b,  the  generic 
and  specific  names  of  larval  cestodes  (Cysticercus,  Cccnurus,  Echinococcus,  Finna, 
Hydatigena,  Hydatis,  etc.)  are  not  entitled  to  the  law  of  priority. 

The  genus  Tamia  is  frequently  divided  into  three  subgenera :  Cysticercus  ( =  Cys- 
totamia), Camurus,  and  Echinococcus.  Tcenia  must  be  substituted  for  the  first  sub- 
genus (type  T.  solium)  and  Echinococcifer  must  probably  be  substituted  for  the  third 
subgenus. 
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Egg  with  thin  transparent  shells;  frequently  in  egg  capsules;  in  some  cases 
scattered  through  the  segments;  head  nearly  always  armed  with  hooklets  on 
rostellum;  larval  stage  a  cysticercoid ;  adults  in  birds  and  mammals. 

Dipylidiinos  (p.  193),  27 

Anoplocephalinw. 1 

5.  Ova  with  well  developed  pyriform  body;  genital  canals  pass  dorsally  of  longi- 

tudinal canals  and  main  nerve  trunk  (not  yet  satisfactorily  demonstrated  for 

Andrya)  6 

Ova  without  pyriform,  body;  genital  canals  pass  dorsally  of  ventral  canal  and  nerve, 
but  ventrally  of  dorsal  canal  (not  yet  demonstrated  for  Stilesia  centripunctata).  10 

6.  Uterus  a  transverse  tube,  generally  continuous,  in  some  of  the  double-pored 

forma  divided  (double),  one  tube  for  each  ovary,  and  generally  provided  with 
proximal  and  distal  pouches;  dorsal  canal  lies  dorsal  to  dorso-lateral  of  ventral 

canals;  pedunculated  prostatic  gland  absent   7 

Uterus  more  like  a  network  in  its  early  stagos;  afterwards  the  boundaries  of  the 
meshes  nearly  or  quite  disappear  and  the  uterus  (or  uteri)  appears  like  a  sac. .  9 

1  The  genera  of  Anoplocephalino?  may  also  be  determined  by  the  following  key,  which 
although  simpler  than  the  one  given  above,  is  much  more  artificial: 

Anop  locephalinw. 

A.  Genital  pores  single   B 

Genital  pores  double  _  _  P 

B.  Genital  pores  unilateral  or  irregularly  alternate  with  decided  tendency  to 

unilaterality  C 

Genital  pores  regularly  alternate  or  nearly  so;  pedunculate  prostatic  glands 
absent  D 

C.  Pores  unilateral ;  testicles  unilateral  or  nearly  so  in  median  field  opposite  pores; 

uterus  transverse  with  proximal  and  diBtal  pouches;  pedunculate  prostatic 

gland  absent   Anoplocephala,  11 

Pores  irregularly  alternate  with  decided  tendency  to  unilaterality;  uterus  forms 
»  network  in  its  younger  stage,  later  the  meshes  become  nearly  or  quite 
obliterated;  testicles  extend  across  the  median  field  to  or  beyond  the  ovary; 
distinct  pedunculated  round  or  elongate  prostatic  gland  present. . .  Andrya,  26 

D.  Egg  without  pyriform  body  E. 

Egg  with  well-developed  pyriform  body;  uterus  transverse  with  thin-walled 

proximal  and  distal  pouches ;  genital  canals  pass  dorsally  -of  dorsal  and  ventral 
canals  and  main  longitudinal  nerve  trunk   Bertia,  14 

E.  Uterus  single  and  transverse,  without  pouches,  or  double,  a  cornucopia-like  egg  pouch- 

being  present  near  each  ventral  canal,  the  median  transverse  connecting  canal  not 
visible;  genital  canals  pass  dorsally  of  nerve  and  ventral  canal,  but  ventrally  of  dor- 
sal canal  (not  shown  for  S.  centripunctata)   Stilesia. 

Uterus  transverse  but  undulate,  with  thick-walled  asconsporeor  cornucopia- like  egg 
pouches;  genital  canals  pass  dorsally  of  nerve  and  ventral  canal,  but  ventrally  of 

dorsal  canal   Thysanosoma. 

P.  Egg  without  pyriform  body;  uterus  transverse  and  undulate,  urith  thick-tvalled  aseon- 
spore  or  cornucopia-like  egg  pouches;  genital  canals  pass  dorsally  of  ventral  canals 
and  nerves,  but  ventrally  of  dorsal  canal   Thysanosoma. 

Egg  with  well- developed  pyriform  body;  genital  canals  dorsally  of  ventral  and 

dorsal  canals  and  nerves   G 

G.  Uterus  a  transverse  tube,  single  or  double,  with  thin- walled  egg  pouches;  dorsal 
canal  dorsal  to  dorso-lateral  of  ventral  canal ;  vagina  ventral  of  cirrus  pouch 
on  both  sides  of  the  segment   Cittotamia,  19 

Uterus  reticulate,  double;  dorsal  canal  dorsal  to  dorso-median  of  ventral  canal;  vagina 
ventral  of  right  cirrus  pouch,  dorsal  of  left  cirrus  pouch   Moniesia. 
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,  Genital  pores  Bingle  8 

Genital  pores  double;  vagina  ventral  of  cirrus  pouch  on  both  sides  of  the  seg- 
ment .\   Cittotamia  (p.  170),  19 

,  Fores  unilateral;  testicles  unilateral,  or  nearly  so,  in  median  field. 

Anoplocephala  (p.  150),  11 

Pores  regularly  or  irregularly  alternate;  testicles  extend  across  the.  median  field 

(not  shown  as  yet  for  B.  studeri  and  B.  satyri)   Bertia  (p.  160),  14 

,  Genital  pores  irregularly  alternate  with  marked  tendency  to  u ni laterality ; 
pedunculated  round  or  elongate  prostatic  gland  near  ventral  canal  on  pore  side 
of  segment;  dorsal  canal  lies  dorsal  to  dorso  ( ?  lateral)  of  ventral  canal. 

Andrya  (p.  154),  26 

Genital  pores  double;  pedunculated  prostatic  gland  absent;  vagina  ventral  of  right 

cirrus  and  dorsal  of  left  cirrus    Moniezia.1 

,  Vterus  single,  transverse,  but  undulate,  with  asconspore  or  cornucopia-like  egg  pouches; 
genital  pores  single  or  double;  testicles  form  a  band  in  median  field  or  are  divided 

into  tu-o  lateral  groups,  one  in  each  lateral  field   Thysanosoma.* 

Uterus  single  and  transverse,  or  double,  being  represented  by  a  cornucopia-like  pouch 
on  each  side  of  the  segment;  genital  pores  irregularly  alternate;  testicles  in  tico  lat- 
eral groups  and  absent  from  median  line   Stilesia.3 


Anoplocephala. 


11.  Head  with  posterior  lobes;  body  may  attain  8  to  25  mm.  long  by  3  to  15  mm.  wide; 

head  3  to  3  mm.  broad.    Host:  Horse  (Equus  caballns)   A.perfoliata. 

Head  without  posterior  lobes   12 

12.  Head  4  to  6  mm.  broad;  strobila  9  to  80  cm.  long  by  5  to  SO  mm.  broad.  Host:  Horse 

(Equus  caballns)  and  Mule  (Equus  asinus  x  caballns)   A.plicata.* 

Head  less  than  1  mm.  broad   13 


13.  Strobila  10  mm.  long  by  1.5  to  2.25  mm.  broad;  contains  10  to  28  segments; 
distal  segments  may  become  nearly  as  long  as  broad;  genital  glands  confined 
to  proximal  third  of  worm;  testicles  15  to  30  in  each  segment;  cirrus  pouch 
0.48  mm.  long.    Host:  European  rabbit  (Lepus  cuniculus)  aud  Mountain  hare 

(L.  variabilis)   A.wimerosa. 

Strobila  attains  6  to  30  mm.  long  by  4  to  6  mm.  broad;  35  to  53  segments  present,  the 
distal  4  to  8  completely  filled  with  ova;  testicles  60  to  100  in  each  segment;  cirrus 
pouch  attains  0.8  mm.  in  length.    Host:  Horse  (Equus  eaballus). 

A.  mamillana  (p.  153)- 

Strobila  10  to  16  cm.  long  by  f>  to  8  mm.  broad;  60  to  80  testicles  present.  Host: 
ArctomyB,  sp   A.  trait  urersaria  (p.  154). 

1 1891,  Moniezia,  R.  Blanchard,  Mem.  Soc.  zool.  France,  IV,  p.  187.    Type,  Ttrnia 

expansa,  Rudolphi,  1810. 
For  the  species  of  this  genus  see  Stiles  &  Hassall,  1893,  A  Revision  of  the  Adult 
Cestodes  of  Cattle,  Sheep,  and  Allied  Animals,  Bull.  4,  Bureau  of  Animal  Industry, 
U.  S.  Dept.  Agriculture. 

3 1835,  Thysanosoma,  Diesing,  Med.  Jahrb.  d.  ost.  Staat.  n.  Folge,  VII,  pp.  105-111, 

pi.  in.    Type,  Thysanosoma  actinioides,  Diesing,  1835. 
For  the  species  of  this  genus  see  Stiles  in  Stiles  &  Hassall,  1893,  Bull.  4,  Bureau 
of  Animal  Industry. 

3 1893,  Stilesia,  Railliet,  Traite"  de  Zool.  me"d.  et  agric,  I,  pp.  277-278.    Type,  TVmic 

globipunctata,  Rivolta,  1874. 
For  the  species  of  this  genus  see  Stiles  in  Stiles  &  Hassall,  1893,  Bull.  4,  Bureau 
of  Animal  Industry. 

"Doubtful  whether  this  specific  term  should  stand,  as  it  is  antedated  by  equina, 
1781,  and  magna,  1789. 
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Bertia. 

14.  Hosts:  Rodents;1  cirrus  pouch  distinctly  muscular,  "prominent,  with  vesicula 

seminalis;  receptaculum  seminis  round  and  prominent;  pores  very  regularly 

alternate;  calcareous  corpuscles  present  or  absent   15 

Hosts:  Primates  and  lemurs;1  cirrus  pouchf ;  calcareous  corpuscles  present  16 

15.  Genital  pores  in  posterior  half  of  lateral  margin;  cirrus  pouch  about  0.5  mm.  long; 

posterior  segments  show  a  tendency  to  become  narrow  and  thick;  sirobila  attains  38 
mm.  in  length  by  6  mm.  in  breadth,  and  contains  about  00  segments,  calcareoui  cor- 
puscles not  observed.    Host:  Yellow-haired  porcupine  (Erethizon  epixanthus)  and 

Canada  porcupine  (E.  dorsatns),  Xorth  America   H.  americaua  (p.  165) 

Genital  pores  in  about  themiddle  of  the  lateral  margin ;  cirrus  pouch  about  0.4  mm. 
long;  posterior  segments  do  not  becomenarrow;  strobilaattains23to47mm.  in 
length  by  5  to  6.5  mm.  in  breadth,  and  contains  60  to  95  segments;  calcareous 
corpuscles  present.    Host:  Rabbit  (Lepus,  sp.  ?),  Xorth  America. 

B.  americanaleporis  (p,  167). 

16.  Cirrus  pouch  not  so  prominent  as  vagina,  and  xcith  but  weal-  musculature;  receptacn- 

lum  seminis  round  to  elongate  and  not  very  prominent;  pores  irregularly  alternate; 
ova}~y  confined  to  pore  side  of  median  field;  uterus  transverse  with  proximal  and  distal 

pouches   17 

Cirrus  pouch  very  muscular;  receptaculum  seminis  elougate;  pores  irregularly  alter- 
nate; ovary  extends  to  aporose  portion  of  median  field;  uterus  transverse  with  prox- 
imal and  distal  pouches;  strobila  24  to  220  vim.  long  by  5  to  11  mm.  broad,  and  con- 
tains 80  to  400  segments.    Host:  Flying  lemur  (Galeopithecus  volans),  India. 

li.  plastica  (p.  164). 

Cirrus  pouchf  vesicula  seminalis  f;  uterus  composed  of  SO  to  85  polyhedral  packages.  18 

17.  Sirobila  attains  140  mm.  or  more  in  length  by  8  to  10  mm.  in  breadth.    Host:  Black 

holder  (Alonatta  caraya),  Paraguay   B.  muci'onaia  (p,  162). 

Strobila  attains  84  mm.  or  more  in  length  by  6.5  mm  in  breadth.  Host:  Honnet  mon- 
key (Macacus  siuicuB),  India   B.  conferta  (p.  163). 

18.  Strobila  attains  130  mm,  in  length  by  15  mm,  in  breadth  by  2.5  mm .  in  thickness;  geni- 

tal pore  alternates  very  regularly;  ova  58  to  60       Host:  Chimpanzee  (Anthropo- 

pithecus  troglodytes)  :   Fi.studcri(jt.  161). 

Strobila  attains  245  mm.  or  more  in  length  by  10  mm.  in  breadth  by  2  mm.  in  thick- 
ness; pores  irregularly  alternate;  cirrus  pouch  claviform;  ova  35  to  38  jn  by  80  to 
82  fx.    Host:  Oran-utan  (Simla  satyrus)   B.  satyri  (p.  161). 

Cittotamia. 

19.  Cirrus  pouch  muscular,  generally  pyriform,  with  distinct  outline,  and  swollen 

proximally  by  the  vesicula  seminalis   Mannota?-Group,  20 

Cirrus  pouch  tubular,  resembling  the  nozzle  of  a  hose,  of  equal  or  nearly 
equal  diameter  throughout  its  entire  length,  and  not  swollen  proximally  by 
any  prominent  vesicula  seminalis   Pectinata-Group,  23 

20.  Testicles  arranged  in  a  band  extending  across  the  median  field   21 

Testicles  comparatively  few  in  number,  absent  from  median  line,  arranged  in  two 

triangular  groups,  one  corresponding  to  each  ovary;  cirrus  pouch  small, 
0.16  mm.  long,  scarcely  reaching  the  longitudinal  nerve;  pores  in  distal  part 
of  lateral  margin;  female  glands  near  ventral  canal;  dorsal  canal  dorsal  or 
dorso-lateral  of  ventral  canal;  strobila  attains  80  cm.  in  length  by  10  mm.  in 
breadth.  Host:  Common  wild  and  tame  rabbits  {Lepus  cuniculus  and  L.  cuni- 
culus domesticus),  Enrope   C.  ctenoides  (p.  179). 

21.  Testicles  not  confined  to  space  between  the  ovaries   22 

Testicles  confined  to  distal  portion  of  segment  between  ovaries;  cirrus  pouch  about  0.5 

mm.  long  by  0.17  mm.  broad,  crosses  the  canals  ;  female  glands  some  distance  from 


1  Characters  satisfactory  for  an  analytical  key  are  still  lacking. 
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lateral  canals  ;  transverse  uterus  single  with  proximal  and  distal  pouches;  dorsal 
canal  between  ventral  canal  and  nerve;  strobila  may  attain  112  mm.  long  by  5  to  13 
mm.  broad.    Host :  Marmot  (Arctoniys  marraota),  Europe.  C.  marmota;  (  p.  172). 

22.  Cirrus  pouch  very  large  and  prominent,  may  attain  1.12  mm.  long  by  0.32  mm. 

broad;  pores  at  or  near  distal  corner  of  lateral  margin;  female  glands  Dot  far 
removed  from  dorsal  canal;  several  accessory  ventral  canals;  strobila  may 
attain  80  cm.  long  by  15  mm.  broad.   Host:  Wild  rabbit  (Lepus  cuniculus), 

Europe   C.  denticulata  (p.  174). 

Cirrus  pouch  small,  0.24  mm.  long;  female  glands  considerably  removed  from  dorsal 
canal;  dorsal  canal  lateral  or  dorso-lateral  of  ventral  canal ;  receptaculum  seminis 
very  large;  segments  imbricate;  strobila  attains  40  mm.  long  by  5.5  mm.  broad. 
Hot>t:  Prairie  gopher  (Geomys  bursarius),  North  America..  C.  prwcoquis  (p.  181). 

23.  Cirrus  pouch,  about  1  mm.  long,  extends  some  distance  median  of  longitudinal 

canals;  testicles  arranged  in  a  band  in  distal  portion  of  median  field,  extend- 
ing beyond  ovaries  from  canal  to  canal;  ovary  some  distance  from  longitudi- 
nal canals;  uterus  single,  with  well-developed  proximal  and  distal  pouches; 
strobila  attains  40  cm.  in  length  by  8  to  10  mm.  in  breadth.  Hosts:  Common 
hare  (Lepus  timidus)  and  mountain  hare  (L.  variabilis)  Europe. 

C.  peclinala  (p.  184). 

Cirrus  pouch  not  over  0.5  mm. long,  extends  scarcely  median  of  lateral  canals; 
uterus  single  or  double  iu  the  same  strobila.    Hosts :  Lepus,  North  America.  24 

24.  Testicles  in  two  groups,  one  for  each  ovary,  extending  laterally  of  ovaries  but 

absent  from  median  field ;  strobila  attains  57  mm.  or  more  iu  length  by  10  mm. 

in  breadth.    Host:  Cottontail  rabbit  (L.  sylmticus)  C.  perplexa  (p.  189). 

Testicles  iu  a  band  confined  to  distal  portion  of  median  field  between  the 
ovaries;  strobila  attains  100  to  180  mm.  in  length  by  10  mm.  in  breadth. 
HoBt:  Cottontail  rabbit  (L.  sylvaticus)  and  marsh  hare  (L.  paluatris). 

C.  variabilis  (p.  190),  25. 

25.  Strobila  nearly  always  more  than  3  mm.  broad;  posterior  flap  of  segments 

nearly  straight;  segments  slightly  imbricate:  genital  pore  in  about  the 
middle  of  the  lateral  margin.    Host:  Cottoutail  rabbit  (L.  sylvaticus). 

C.  variabilis  (p.  192). 

Strobila  nearly  always  more  than  3  mm.  broad;  posterior  flap  of  segments 
lobed;  segmeuts  imbricate;  genital  pores  generally  in  distal  half  of  lateral 
margin.    Host :  Marsh  hare  (L.  palustris)  C.  variabilis  imbricata  (p.  193). 

Strobila  rarely  over  2  mm,  broad;  posterior  flap  straight;  segments  not  imbri- 
cate; genital  pores  generally  in  distal  portion  of  lateral  margin,  generally 
double,  occasionally  Bingle.    Host:  Cottontail  rabbit  (L.  sylvatious). 

C.  variabilis  angusta  (p.  193). 

Andrya  (European). 

26.  Genital  pores  near  posterior  corner  of  segment ;  prostatic  glaud  elongate ;  head 

about  1  mm.  in  diameter;  testicles  comparatively  few  in  number,  confined 
chiefly  to  aporose  side  of  median  field;  cirrus  pouch  0.32  to  0.34  mm.  long; 
strobila  attains  60  to  80  cm.  in  length  by  5  mm.  in  breadth.   Host:  Common 

hare  (Lepus  timidus),  Europe  A.  rhopalocephala  (p.  155). 

Genital  pores  in  about  the  middle,  or  in  the  distal  half  of  the  lateral  margin; 
prostatic  gland  round;  head  about  0.5  mm.  in  diameter;  testicles  about  50  in 
number,  scattered  through  entire  median  field;  cirrus  pouch  0.4  to  0.48  mm. 
long;  strobila  attains  100  cm.  in  length  by  8  mm.  in  breadth.  Host:  Wild 
rabbit  (Lepus  cuniculus),  Europe  A.  A.  cuniouli  (p.  158). 


Dipylidiinw. 

27.  Suckers  unarmed   28 

Suckers  armed  with  minnte  hookletB  (with  four  exceptions  known  only  in 

birds)   33 

28.  Genital  pores  double   29 

Genital  pores  single,  irregularly  alternate  or  unilateral   31 
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29.  Two  submedian  ovaries  in  each  segment   30 

One  median  ovary  in  each  segment  Amabilia.1 

30.  Several  rows  of  hooka  upon  rostellum   Dipylidium.^ 

A  single  row  of  hooks  upon  rostellum   Cotugnia.3 

31.  Dorsal  root  of  hooks  much  longer  than  ventral  root  or  prong ;  ventral  root  very  short; 

hooks  8  to  12  (rarely  to  26)  in  number;  known  only  in  birds   Drepanidotcenia.* 

Dorsal  root  of  hooks  about  the  same  length  as  ventral  root  and  prong   32 

32.  Dorsal  root  shorter  than  prong  or  ventral  root ;  hooks  generally  less  than  20  in  nvmber 

(range  from  10  to  26) ;  genital  pores  unilateral  or  irregularly  alternate  ;  known  only 

in  birds   Dicranota'nia.6 

Dorsal  root  longer  than  prong  or  ventral  root ;  if  rostellum  is  armed,  there  are  24  to  SO 
hooks  present ;  genital  pores  unilateral  (on  left  of  segments)  ;  three  testicles  nor- 
mally present  in  each  segment;  retractile  rostellum  armed  with  minute  hooklets  or 
rudimentary  and  unarmed;  eggs  with  three  envelopes  ;  parasitic  inman,  chiroptera, 
insectivora,  rodents,  and  insectivorous  birds ;  larval  stage  in  insects  or  myriapoda. 

Hymenolepis.* 

33.  Hooks  on  suckers  arranged  in  circular  rows  on  border ;  hooks  on  rostellum  resem- 

ble a  hammer  in  form  and  are  arranged  in  a  double  row ;  with  four  exceptions 
known  only  in  birds   Davainea  (p.  194),  35. 

•1893,  Amabilia,  Diamare,  Boll.  Soc.  Nat.  Napoli,  1.  ser.,  VII  (1-2),  p.  13.  August 

28,  1893.    Type,  Tmiia  lamelligera,  Owen,  1835. 
f  1896,  Diploposthe,  Jacobi,  Zool.  Auzeiger,  XIX,  No.  505,  June  15, 1896,  pp.  268-269. 

Type,  Taenia  twvis,  Diesing. 
See  Stiles,  1896,  Bull.  12,  Bureau  of  Animal  Industry,  p.  31.    From  the  diagnosis 
given  by  Jacobi  I  fail  to  see  bow  Diploposthe  differs  from  Amabilia. 
a1863,  Dipylidium,  R.  Leuckart,  Die  menschlichen  Parasiten,  I,  p.  400.  Type, 

Taenia  elliptica,  Batsch,  1786  —  Tarnia  canina,  Linnseus,  1758. 
1858,  "  Alyselminthus,   Zeder,  1800  pp.,"  of  Weinland  with  Tarnia  cucumerina, 

Bloch,  17S2  =  Ta<nia  canina,  Liunreus,  1758,  as  type. 
1884,  Microtania,  Sedgwick,  as  subgenus  in  Claus  &  Sedgwick,  Elementary 

Text-book  of  Zoology,  I,  p.  336.     Type,  Twnia  cucumerina,  Bloch,  1782  = 

Taenia  canina,  Linnasus,  1758. 
For  species  and  bibliography  see  Diaraari's  monograph  (1893)  II  Genere  Dipylidium, 
Lkt.,  Atti  B.  Accad.  Scienze  nsische  e  matematiche,  2  ser.,  VI,  No.  7,  31  pp.,  pis. 
I-III. 

31873,  Cotugnia,  Diamari,  Boll.  Soc.  Nat.  Napoli,  1.  ser.,  VII  (1-2),  p.  11.  August 
28,  1893.    Type,  T<enia  digonopora,  Fasquale,  1890. 
See  Stiles,  1896,  Bull.  12,  Bureau  of  Animal  Industry,  p.  29. 
*  1892,  Drepanidotainia,  Railliet,  Bull.  Soe.  zool.  France,  XVII,  p.  116.    Type,  Twnia 

lanceolata,  Bloch,  1782. 
f  1896,  Choanotcrnia,  Railliet,  Rec.  m6d.  ve"t.,  8  ser.,  Ill  (5),  March  15,  1896,  p.  159. 
Type,  Tmiia  infundibuliformis,  Goeze,  1782. 
For  species  and  bibliography  of  this  genus  see  Stiles,  1896,  Bull.  12,  Bureau  of  Animal 
Industry,  pp.  36-45, 60-61 . 

61892,  Dicranotamia,  Railliet,  Bull.  Soc.  zool.  France,  XVII,  p.  116.   Type,  Tcenia 
coronula,  Dujardin,  1845. 
For  species  and  bibliography  of  this  genus  see  Stiles,  1896,  Bull.  12,  Bureau  of 
Animal  Industry,  pp.  32-36. 

e1858,  Hymenolepis,  Weinland,  Human  Cestoides,  p.  49, 52.    Type,  Tcenia  Jtavopnnc- 

lata,  Weinland,  1858=  Twnia  diminuta,  Rudolphi,  1819. 
1858,  Lepidotrias,  Weinland,  as  subgenus  of  Hymenolepis,  Human  Cestoides,  p.  52. 

Type,  Twnia  murina,  Dujardin,  1845,  proposed  by  Weinlund,  but  this  subgenus 

includes  the  type  of  the  genus. 
For  species  and  bibliography  of  the  genus  see  R.  Blanchard,  1891,  Hist.  zool.  et 
m£d.  dea  Tornados  du  genre  Hymenolepis,  Weinland.    Paris.    112  pp.,  22  figs. 
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Hooka  on  suckers  arranged  in  sei'eral  transverse  iws  ;  hooks  of  infundibulnm  very 
small  (4  fi)  arranged  in  a  single  row  ;  known  only  i»  birds   Ophryocotyle.1 

Hooks  on  suckers  arranged  in  one  median  set  and  two  lateral  sets  ;  hooks  on  rostellum 
provided  with  long  dorsal  root  and  arranged  in  a  single  row  ;  known  only  in  birds. 

Echinoootyle.3 

Subfamily  f 

34.  Anterior  extremity  of  strobila  expanded  in  form  of  a  hammer   Fimbriaria.3 

Anterior  segments  become  calcif or  in  and  function  as  pseudoscolex   Idiogenes.* 

Davainea. 

35.  Found  in  birds  ;  see  Stiles,  1896,  s  p.  45. 

Found  in  mammals   36 

36.  Geuital  pores  unilateral;  a  singlo  egg  in  each  egg  capsule  37 

Genital  pores  generally  alternate;  strobila  attains  85  mm.  or  more  in  length  by 

3  mm.  in  breadth;  suckers  not  invaginated;  eggs  grouped  3  to  15  in  each  egg 
capsule.  Host:  Eastern  Jackass  hare  (Lepus  melanotis)  and  Cottontail  rabbit 
(L.  sylvatieus)  D.  salmoni  (p.  198). 

37.  Suckers  (always?)  invaginated;  strobila  attains  105  mm.  long  by  3  mm.  broad. 

Host:  Arizona  cottontail  {L.arizonw)   D.  retractilis  (p.  195). 

Suckers  not  invaginated   38 

38.  Bostellum  armed  with  double  row  of  about  90  hooks,  IS  /i  long  ;  strobila  attains  250 

to  300  mm.  long,  composed  of  600  to  600  segments.    Host :  Man  (Homo  sapiens). 

D.  madagascariensis  (p.  194). 
Bostellum  large,  armed  toith  (?)  a  single  row  of  numerous  minute  hoolclets  ;  suckers 
armed  with  8  to  10  rows  of  hooks.    Host:  Common  Indian  Pangolin  (Mania  peu- 
tadactyla)   D.  contorta  (p.  195). 


COMPENDIUM  OF  THE  PARASITES  ARRANGED  ACCORDING  TO  THEIR 
HOSTS. 

In  the  following  list  are  given  the  hosts  of  the  parasites  discussed  in 
this  paper,  so  far  as  they  are  known  to  me.  I  have  personally  exam- 
ined the  species  starred  (*)  for  the  hosts  under  which  they  are  given. 
For  the  name  of  the  collector  in  each  case  see  text.  The  numbers  given 
with  the  names  of  the  hosts  are  those  of  von  Linstow's  Compendium 
and  Nachtrag.    The  geographical  distribution  refers  to  the  host.  One 

1 1870,  Ophryocotyle,  Friis,  Videnskab.  Meddcl.  fra  den  Naturhist.  Foren.  Kjoben- 
havn  [aar  1869],  1870,  pp.  121-124,  pi.  I.  Type,  Ophryocotyle  protens,  Friis, 
1870. 

R.  Blaiu  hard  giveB  the  date  as  1869,  Braun  gives  it  1870.    Original  not  at  my  dis- 
posal.   For  species  see  Stiles,  1896,  Bull.  12,  Bureau  of  Animal  Industry,  p.  56. 
2 1891,  Eehinocotyle,  R.  Blanciiaujj,  Bull.  Soc.  zool.  France,  IV,  p.  423.    Type,  E. 

rosseteri,  R.  Blanchard,  1891. 
31802,  Fimbriaria,  FrOlich,  Der  Naturforscher,  XXIX,  pp.  J3-14.    Type,  lamia 

malleus,  Goeze,  1782. 

1850,  Bhynchotwnia,  Diesing  (as  section  or  subgenus  of  Tosnia),  Systema  Helmin- 

thum,  I,  p.  521.    Type,  Tcenia  malleus,  Goeze,  1782. 
1892,  Epision,  Linton,  Proc.  U.  S.  Nat.  Mus.,  XV,  p.  100.    Type,  Epision  plicatus, 

Linton,  1892. 

4 1868,  Idiogenes,  Krabbe,  Videus.  Meddel.  fra  d.  Naturhist.  Foren.  Kjobenhavn  (for 
Aaret  1867),  1868,  pp.  122-126.   Type,  Idiogenes  otidis,  Krabbe,  1868. 

6  Stiles,  1896,  Report  upon  the  Present  Knowledge  of  the  Tapeworms  of  Poultry, 
Bull.  12,  Bureau  of  Animal  Industry,  U.  S.  Department  of  Agriculture. 
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or  two  parasites  not  discussed  in  this  paper  are  included  in  the  com- 
pendium for  reasons  obvious  in  each  case. 

1  have  elsewhere  (1896)  made  a  plea  for  the  adoption  of  a  modern  sys- 
tem of  nomenclature  for  the  hosts,  and  have  endeavored  to  introduce 
here  the  correct  names  for  most  of  the  hosts  cited.  In  the  main,  Flower 
and  Lydekker's  Mammals  Living  and  Extinct  (1891)  has  been  followed; 
in  the  few  cases  that  I  have  departed  from  the  names  given  in  that  work 
I  have  done  so  upon  the  advice  of  Dr,  T.  S.  Palmer.  In  order  to  pre- 
vent confusion  by  this  change  in  host  names,  I  have  added  the  names 
used  by  von  Linstow  in  his  compendium  or  by  other  authors  in  their 
writings,  cross-referencing  the  synonyms  to  the  proper  name.  It  is 
impossible  to  give  a  monographic  list  of  the  genus  Lepus  and  to  estab- 
lish the  correct  names  of  all  the  forms  until  that  genus  is  revised  by  a 
specialist  in  mammalogy. 

Alouatta  caraya  (Humboldt,  1811).    Black  Howler. 

(Stentor  caraya,  Humboldt;  20.  Mycetes  niger ;  31.  CehuB  caraya,  Fischer). 
(Southern  Brazil,  Paraguay,  Bolivia.) 

*  Bertia  mucrortata. 
Taenia  megastoma. 

Anthropopithecus  troglodytes  (Linnaeus,  1758).  Chimpanzee. 
(2a.  Simia  troglodytes ;  Troglodytes  niger  Geoff.) 
■  (Western  and  Central  Equatorial  Africa.) 
Bertia  studeri. 

92.  Arctomys  marmot  a  (LinnseuB,  1758).    Alpine  Marmot. 

(Mountains  of  southern  Europe — Alps,  Pyrenees,  and  Carpathians.) 
*  Cittotamia  marmotw. 
92b.  Arctomys,  sp.  1 

(Turkestan.) 
Anoplocephala  tmnsversaria. 
31.  Cebus  caraya,  Fischer  vide  Alouatta  caraya. 
30.  C eii us  capocinus  (Linnams,  1758).    Weeping  Capuchin. 
(Paraguay  to  United  States  of  Colombia.) 
"Tmnia  No.  2,  Gottheil,"  p.  164. 
248.  Equus  caballus  (Linnaeus,  1758).  Horse. 
''Anoplocephala  mamillana. 
Anoplocephala  perfoliata. 
Anoplocephala  plicata. 
Anoplocephala  plicata  pediculata. 
Anoplocephala  plicata  strangulata. 
124.  Erethizon  dorsatus  (Liumeus,  1758).    Canada  Porcupine. 
(Boreal  region  of  eastern  North  America.) 
*Bertia  americana. 
Tosnxa  laticephala,  Leidy. 

f  "  Tamia pectinata"  with  unilateral  pores=¥,  recorded  by  Cobbold,  1862. 
Erethizon  epixanthus,  Brant.   Yellow-haired  Porcupine. 
(Mountains  of  Western  United  States.) 
*Bertia  americana. 

Galeopithecus  vol  an  8  (Linnjeus,  1758).   Flying  Lemur,  Common  Colugo  or  Cobego. 
(Sumatra,  Borneo,  Java,  Malay  Peninsula,  Ten  assert  m,  and  Siam.) 
Bertia  plastica. 
Geomys  bursarius  (Shaw,  1800).    Prairie  Gopher. 

(Upper  Mississippi  Valley,  southward  to  southern  Illinois,  Missouri,  and 
eastern  Kansas. ) 

*  Cittotwnia  prweoquis. 
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1.  Homo  sapiens,  Linnaeus,  1758.  Man. 
Bothriocephalus  cordatua. 
* Bothriocephalus  lain  a. 
Davainea  madagascariensis 
Dipylidium  caninum. 
Hymenolepis  diminuta. 
Hymenolepts  murina. 
Krabbea  grandia. 
*Tomia  confusa. 
*Tatnia  saginata. 
*Twnia  solium. 
12.  Inutjs  cynomolgus  vide  Mac A.c us  cynomolgus. 
Lepus  American  us,  Erxleben,  1777.    Northern  Hare. 

(Wooded  districts,  New  England  to  Minnesota,  and  south  to  Virginia,  along 
the  Alleghanies.)  * 
T  "  Tcenia pectinata,"  reported  by  Curtice, 1  1892,  p.  232. 
Lepus  arizon.e,  Allen,  1877.    Arizona  Cottontail. 

(Arizona,  southern  Nevada,  and  desert  region  of  southern  California.) 
*Davainea  retractilis. 

137.  Lepus  cuniculus.   Common  European  Wild  Rabbit. 

Andrya  cuniculi.   See  p.  155. 
*Anoplocephala  wimerosa. 
*Cittotamia  ctenoidea. 
*Cittota;nia  denticulata. 
137a.  Lepus  cuniculus  domesticus.   Common  Domesticated  Rabbit. 
* Cittotwnia  ctenoidea. 

f  "  Toenia pectinata," 1  reported  by  Curtice,  1892,  p.  232. 
Lkpus  melanotis,  Mearns,  1890.    Eastern  Jackass  Hare. 

(Plains  from  Texas  to  Nebraska,  west  to  Rocky  Mountains.) 
*Davainea  aalmoni. 
Lepus  palustris,  Bachman,  1837.    Marsh  Hare. 

(Marshy  lowlands  of  South  Atlantic  States,  from  North  Carolina  southward.) 
*Cittotmtia  variabilis  imbricata. 

138.  Lepus  sylvaticus,  Bach  man,  1837.  Cottontail. 

(Eastern  United  States.) 

*  Cittotwnia  pwplexa. 
*Cittotcenia  variabilis. 
*Cittotainia  variabilis  anguata. 
^Davainea  aalmoni. 

Lepus  texianus,  WaterhouBe,  1848.   Black-Tailed  Jack-Rabbit. 
(Great  Basin. ) 

"  An  undescribed  Tcmia,"2  reported  by  Curtice,  1892,  p.  233. 
140.  Lepus  timidus,  Linnseus,  1758.    Common  European  Hare. 

(All  parts  of  Europe  except  the  north  of  Russia,  the  Scandinavian 
peninsula,  and  Ireland.) 
f  Andrya  cuniculi.    See  p.  155. 

*  Andrya  rhopalocephala. 

*  dttotamia  pectinata. 

139.  Lepus  variabilis,  Pallas,  1778.   Mountain  Hare. 

(Northern  Eurasia.) 
"Anoplocepha  la  wimerosa. 
*Cittotamia  pectinata. 

'Iam  unable  to  trace  this  specimen,  but  most  of  Curtice's  T.  pectinata  is  C.  variabilis. 
•Impossible  to  tell  definitely  what  species  Curtice  referred  to,  but  possibly  the 
parasite  is  Davainea  aalmoni  and  the  host  L.  melanotis. 
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Lepus,  sp.  f 

(Some  North  American  species.) 
*Bertia  americaiia  leporis. 
ILepus  sp.?  (?Wasiiingtoni,  S.  F.  Baird,  1855).    Western  Varying  Hare. 
(Puget  Sound.) 
*  Cittotasnia  (f)  variabilis. 
Macacus  cynomolgus  (Linnaeus,  1758).    Crab-eating  Macaque. 
(12.  Inuus  cynomolgus.) 

(Malay  Peninsula  and  Philippine  Archipelago.) 
"  Tenia  No.  1,  Gottueil."   See  p.  1S4. 
"  Taenia  No.  2,  Gottheil."   See  p.  164. 
Macacus  sinicus  (Linmeus,  1771).   Bonnet  Monkey. 
(Southern  India.) 
Bertia  conferta. 
Manis  pent ada  ctyla.    Common  Indian  Pangolin. 
(India  and  Ceylon.) 
Davainea  contorta. 
20.  Mycetes  niger,  vide  Alquatta  caraya. 

3.  PlTHECl'S  SATYRUS,  Vide  SlMlA  SATYRUS. 

Simia  satyrus,  Linnseua,  1758.   Orang  or  Oran-Utan. 
(3.  Pithecus  aatyrus.) 

(Sumatra  and  Borneo.) 
Bertia  satyri. 

2a.  Simia  troglodytes,  vide  Anthropopithecus  troglodytes. 
Troglodytes  niger,  vide  Anthropopithecus  troglodytes. 
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EXPLANATION  OF  PLATES. 
PlATB  V. 

Anoplocephala  wimerosa  and  Anoplooephala  mamillana. 

Figs.  1-7.  Anoplocephala  wimerosa,  from  the  European  Mountain  Hare  (Lepus  varia- 
bilis). Drawn  from  specimens  taken  by  K.  Blanchard  at  Briangon,  France. 

1.  Dorsal  view  of  adult  worm,  No.  1363,  U.S.N.M.   Enlarged  about  15  times. 

Zeiss,  4-a*  10. 

2.  Ventral  view  of  head  and  proximal  segments.  Alcohol  specimen.  Enlarged 

about  15  times.    Zeiss,  4-a*  10. 

3.  Lateral  view  of  head  and  proximal  segments.  Alcohol  specimen.  Enlarged 

about  15  times.    Zeiss,  4-a*  10. 

4.  Apex  view  of  head.   Alcohol  specimen.   Enlarged  about  15  times.  Zeiss, 

4-a*  10. 

5.  Isolated  segments  showing  testicles,  cirrus,  and  female  organs.  Zeiss,  4-16. 

6.  Older  segments  with  beginning  uterus.   Zeiss,  4-16. 

7.  Egg  containing  oncosphere  surrounded  by  pyriform  body.    Zeiss,  4-4. 

8.  Anoplocephala  mamillana,  from  the  horse  {Equm  caballus) .  Combined  from 

Nos.  1368-1369,  U.S.N.M.,  taken  by  Hassall  in  London,  England.  Enlarged 
about  15  times.    Zeiss,  4-a*  10. 
Drawn  by  Haines. 

Plate  VI. 

Anoplocephala  mamillana  and  Anoplocephala  tranaversaria. 

Figs.  1-3.  Anoplocephala  mamillana,  from  the  Horse  (Equus  caballus). 

1.  Male  organs:  el.  g.,  genital  cloaca;  ci.t  cirrus;  p.  g.,  genital  papilla; 

p.  d.  v.,  cirrus-pouch;  v.  a.,  vesicula  seminalis;  v.  d.,  vas  deferens; 
t.,  testicles;  v,  e.,  vas  efferens.    After  Zschokke,  1889,  PI.  I,  fig.  10. 

2.  Female  organs:  cl.  g.,  genital  cloaca;  p.  g.,  genital  papilla;  o.f.,  vulva; 

va.}  vagina;  rec.  receptaculum  seminis;  v.  sent,.,  seminal  canal;  g.  e. 
x.,  collecting  canal  for  half  of  the  ovary;  g.  d.,  common  oviduct;  v.  dt.t 
vitello-duct ;  gl.  v.,  vitellogene  gland;  gl.  g.,  ovary;  gl.  o.,  shell-gland; 
ov.  d.,  oviduct;  ut.,  uterus.    After  Zschokke,  1889,  PL  I,  fig.  11. 

3.  Egg  with  three  shells.   After  Zschokke,  1889,  PL  I,  fig.  14. 
4-7.  Anoplocephala  transreraaria  from  Arctomya  sp. 

4.  Male  organs :  Letters  same  as  for  fig.  1.   After  Zschokke,  1889,  PI.  I,  fig.  17. 

5.  Female  organs:  Letters  same  as  for  fig.  2.    After  Zschokke,  1889,  PL  I, 

fig.  19. 

6.  Head  and  proximal  segments.   After  Zschokke,  1889,  PL  1,  fig.  15. 

7.  Egg  with  three  shells.   After  Zschokke,  1889,  PL  I,  fig.  20. 

Drawn  by  Haines. 

Plate  VII. 
Andrya  rkopalocephala. 

FIGS.  1-7.  Andrya  rhopalocephala,  from  the  European  Hare  (Lepus  timidus). 

1.  Strobila  with  head,  natural  size.   No.  1379,  U.S.N.M. 

2.  Three  views  of  head,  enlarged  about  15  times.   No.  1379,  U.S.N.M. 
226 
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Fig.      3.  Two  views  of  head,  enlarged.   After  Riehm,  1881,  PI.  V,  fig.  la-b. 

4.  A  young  segment  showing  testicles  in  the  aporose  portion  of  median 

field;  the  cirrus-pouch  and  vagina  are  becoming  differentiated,  and  the 
aulage  of  the  female  glands  is  distinct;  the  anlage  of  the  receptaculum 
connects  the  anlage  of  the  female  glands  with  the  vagina.  No.  1484, 
U.S.N.M. 

5.  An  older  segment;  the  testicles  are  larger;  cirrus-pouch,  vas  deferens, 

and  the  elongate  prostatic  gland  are  distinct;  the  ovary,  vitellogene 
gland,  and  receptaculum  semiuis  are  well  developed;  the  latter  is  con- 
nected with  the  genital  pore  by  the  vagina.    No.  1484,  U.S.N.M. 

6.  A  still  older  segment ;  of  the  male  organs,  the  cirrus-pouch  and  a  portion 

of  the  vas  deferens  are  still  visible;  of  the  female  organs,  the  glands 
have  entirely  disappeared,  the  receptaculum  Beminis  and  vagina  are 
still  preserved,  while  the  developing  uterus  has  assumed  the  form  of  a 
network.   No.  1484,  U.S.N.M. 

7.  A  somewhat  older  segment,  in  which  the  cirrus-pouch  and  the  receptacu- 

lum serainis  are  still  visible ;  the  network  of  the  uterus  is  much  more 
distinct.    No.  1484,  U.S.N.M. 
Figs.  1-2  and  4-7  are  drawn  from  Riehm's  cotypes,  taken  in  Saxony,  but  very  poorly 
preserved. 

N.  B. — As  the  statements  regarding  the  uterus  are  made  upon  poorly 
preserved  material,  they  should  be  taken  with  reserve  until  confirmed 
by  an  examination  of  freshly  preserved  specimens. 

Drawn  by  Haines. 

Plate  VIII. 
Andrya  rhopalocephala  and  Andrya  cuniculi. 

Figs.  1-3.  Andrya  rhopalocephala,  from  the  European  Hare  (Lepus  timidus). 

1.  A  gravid  segment  showing  cirrus-pouch,  receptaculum  Beminis,  and  the 

uterus;  the  latter  has  lost  its  net-like  structure.    No.  1484,  U.S.N.M. 

2.  Riehm's  original  figure.    The  segment  shows:       longitudinal  nerve;  E., 

ventral  canals,  with  transverse  canal  at  distal  end  of  the  segment; 
testicles;  c,  ovary;  d.,  vitellogene  gland;       shell-gland;  r.  «.,  recep- 
taculum seminis ;  t\,vulvaand  vagina;  c.     cirrus-pouch;  a.  vesicula 
seminalis;  t>.  d.,  vas  deferens;  p.,  elongate  prostata;  u.,  uterus.  After 
Riehm,  1881,  PI.  VI,  fig.  1. 

3.  Egg.    After  Riehm,  1881,  PI.  V,  fig.  18. 

4-8.  Andrya  cuniculi,  from  European  Wild  Rabbit  (Lepua  cuniculus). 

4.  Head  and  neck.    After  Riehm,  1881,  PI.  V,  fig.  2. 

5.  Segment  showing:  E.,  ventral  canals,  connected  by  transverse  canals; 

testicles;  e.,  ovary;  d.,  vitellogene  gland;  a,,  shell-glaud;  r.  s.,  recep- 
taculum seminis;  v.  d.,  vas  deferens;  p.,  round  prostata;  I.  m.,  ;\  m., 
longitudinal  and  circular  muscles  of  the  cirrus-pouch  (c.  b.);  v,  s.,  vesi- 
cula seminalis;  v.,  vagina.  After  Riehm,  1881,  PI.  VI,  fig.  3. 
6-8.  Segments  in  three  different  stages  of  development.  Drawn  from  one  of 
Riehm's  original  specimens  labelled  "  Ttenia  rhopalocephala"  from 
"Lepua  timidus,"  see  p.  155.  No.  1377,  U.S.N.M.,  poorly  preserved. 
Drawn  by  Haines. 

Plate  IX. 

Andrya  cuniculi;  Bertia  atuderi ;  Bertia  mucronata  ;  Bertia  conferla. 

Fig.      1.  Andrya  cuniculi,  gravid  segment  showing  cirrus-pouch,  receptaculum  semi- 
nis, and  uterus  with  eggs.    No.  1377,  U.S.N.M. 
2-3.  Bertia  atuderi,  from  the  Chimpanzee  (Anthropopithecua  troglodytes). 
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Fig.      2.  Strobila  with  bead.    After  K.  Blauchard,  1891A,  fig.  2. 

3.  Three  specimens  of  the  pyrifonn  body  of  the  egg.    After  R.  Blanehard, 

1891A,  fig.  4. 

4-5.  Beriia  mueronata,  from  the  Black  Howler  {Alouatta  caraya). 

4.  Tranverse  section  of  segment  at  genital  pore:  H,  X,,  lateral  nerve  trunk ; 

N.  N.,  ventral  accessory  lateral  nerve ;  Ex.  H,,  ventral  canal ;  Ex.  N.,  dor- 
sal canal;  JJt.,  uterus;  Mi.  S.,  middle  layer;  B.  S.,  cortical  layer;  M.tr., 
transverse  muscles;  M.  I.,  transverse  section  of  longitudinal  muscles; 
Or., ovary;  Ds.,  vitellogene  gland;  El.,  oviduct;  E.  Vg.,  "Excavatio 
vaginae;"  K7.,  cloaca;  Pr.  g.,  genital  pore;  Yd.  E.,  end  portion  of  vas 
deferens;  Ft?.,  vagina;  V.  d.,  vas  deferens;  Bee. receptaculum  seminis; 
Sblg.,  duct  of  receptaculum  seminis;  Sd.}  shell-gland;  Sbcut.,  subcuticula; 
Ho.,  testicles;  Cut.,  cuticle.    After  Meyner,  1895,  PL  I,  fig.  3. 

5.  Ventral  view  of  segment  from  one  of  Meyner's  cotypes.    No.  1483,  U.S.N.M. 

6.  Beriia,  conferta,  from  the  Bonnet  Monkey  (Maeacm  amicus).  Transverse 

section.    After  Meyner,  1895,  PI.  II,  fig.  9.    For  lettering  see  fig.  4. 
Drawn  by  Haines. 

Plate  X. 

Bertia  americaha;  Beriia  americana  leporis. 

Figs.  1-10.  Bertia  americana,  from  Erethizon. 

1.  Specimen  from  the  Yellow-Haired  Porcupine  {Erethizon  epixanthus). 

Natural  size. 

2.  Specimen  from  the  Canada  Porcupine  {Erethizon  dorsatue).    Natural  size. 

After  Curtice,  unpublished. 
3-5.  Three  enlarged  views  of  head.    Specimen  from  E.  epixanthus.  Zeiss, 
4-a*  10. 

6.  Enlarged  view  of  head,  after  Curtice,  unpublished.    Specimen  from 

E.  dorsatus. 

7.  Dorsal  view  of  anterior  portion  of  strobila  from  E.  epixanthus.  '  The  fig- 

ure is  combined  from  a  specimen  mounted  whole,  and  from  several 
longitudinal  and  transverse  sections.  The  head  is  retracted;  dorsal 
canal  is  between  ventral  canal  and  nerve ;  female  anlage  appears  in 
second  segment;  testicles  in  third  segment,  and  round  receptaculum 
seminis  in  fourth  segment.  The  testicles  become  more  numerous  and 
the  female  glands  gradually  shift  position  to  the  right  or  left  of  the 
median  line  according  to  the  position  of  genital  pore.    Zeiss,  4-a* 

8.  Diagrammatic  transverse  section  of  a  very  young  segment;  the  dorsal 

canals  are  connected  with  the  transverse  canal;  the  female  anlage 
appears  in  the  median  line.    Host:  E.  epixanthus. 

9.  Transverse  section  of  segments  of  a  specimen  from  E.  epixanthus.  Zeiss, 

4-16. 

10.  Gravid  segment.    Host:  E.  epixanthus.    Zeiss,  4-a*  10. 
11-15.  Bertia  americana  leporis,  from  Lepus  sp. 

11.  Strobila,  natural  size.    No.  1171,  U.S.N.M. 

12.  Head.    No.  1170a,  U.S.N.M.    Zeiss,  4-a*  10. 

13.  Head.   No.  1176a,  U.S.N.M.   Zeiss,  4-a*  10. 

14.  Dorsal  view  of  young  segments  showing  nerves,  dorsal  and  ventral 

canals,  cirrus,  cirrus-pouch,  vas  deferens,  testicles,  receptaculum  semi- 
nis, and  very  indistinct  anlage  of  female  glands.  No.  1171,  U.S.N.M. 
Zeiss,  4-a*  10. 

15.  Slightly  older  segments.    No.  1170,  U.S.N.M.    Zeiss,  4-a*  10. 

N.  B.— All  of  these  figures  (except  'J  and  6)  were  made  from  rather 
poorly  preserved  material. 
Drawn  by  Haines. 
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Plate  XL 

Cittotcenia  marmotce,  from  the  Alpine  Marmot  (Arctomye  marmota). 

Fig.     1.  Strobila,  natural  size. 

2-4.  Three  views  of  head.    Zeiss,  4-a*  10. 

5.  Enlarged  dorsal  view  of  strobila,  mounted  whole,  showing  internal  anat- 

omy.   No.  1370,  U.S.N.M. 

Attention  should  be  directed  to  the  sudden  development  and  equally 
sadden  atrophy  of  the  ovarian  tubules,  to  the  lateral  growth  between 
the  ovary  and  lateral  canal,  and  to  the  form  of  the  uterus  and  the  cirrus- 
pouch. 

6.  Diagrammatic  transverse  section  of  segment  to  show  topographical  anat- 

omy: P., cirrus;  F,,  vagina;  N.,  nerve;  D.C,  dorsal  canal;  V.  C,  ven- 
tral canal. 

7-8.  Two  greatly  enlarged  figures,  dorsal  view,  showing  anatomy  of  segments. 
Fig.  7  after  Stiles  (in  Stiles  &  Hassall,  1893,  PI.  VII,  fig.  6). 

All  figures  were  prepared  from  specimens  collected  at  Briancon,  France, 
by  R.  Blanchard. 
Drawn  by  Haines. 

Plate  XII. 
Cittotcenia  marmotce  and  Cittotamia  denticulata. 

Figs.  1-2.  Cittotcenia  marmota,  from  the  Alpine  Marmot  (Arctomya  marmotce). 

1.  Dorsal  view  of  gravid  segment.    Zeiss,  4-a*  10. 

2.  Oncosphere  in  the  pyriform  apparatus,  escaping  from  the  outer  eggshell. 

Greatly  enlarged. 

3-8.  Cittotamia  denticulata,  from  European  Wild  Rabbit  (Lepus  cuniculus). 

3.  Strobila,  natural  size.    No.  1328,  U.S.N.M.,  one  of  Riebm's  cotypes  of 

Dipylidium  latissimitm.  For  figures  of  Rudolphi's  cotypes  of  Taenia  den- 
ticulata see  Stiles  (in  Stiles  &  Hassall,  1893,  PI.  V,  figs.  4-7). 

4.  Head  and  anterior  portion.   After  Riehm,  1881,  PI.  V,  fig.  5. 

5.  Lateral  border  of  segments  showing  the  gradual  development  of  the 

cirrus.  The  numbers  refer  to  the  segments.  After  R.  Blanchard,  1891B, 
fig.  22. 

6.  Injected  excretory  system.   After  Riehm,  1881,  PI.  V,  fig.  15. 

7.  Transverse  section  (diagrammatic)  of  segment  to  show  topographical 

anatomy.    Testicles  are  dorsal,  accessory  excretory  canals  ventral. 

8.  Ventral  view  of  segment,  showing  cirrus,  cirrus-pouch,  vas  deferens, 

testicles,  ovaries,  vitellogene  glands,  vagina,  dorsal  and  larger  ventral 
canals.    No.  1328b,  U.S.N.M.    Zeiss,  4-a*  10. 
Drawn  by  Haines. 

Plate  XIII. 

Cittotamia  denticulata,  from  the  European  Wild  Rabbit  (Lepus  cuniculus). 

Fig.  1.  Half  of  segment  to  show  the  anatomy:  re,  retractor  miiBcle  of  the  cirrns- 
pouch;  v.  d.,  vas  deferens;  p.,  prostata;  r  m1'.,  inner  layer  of  circular 
muscles  of  the  cirrus-pouch;  Int.,  longitudinal  muscles;  r  m'.,  outer 
layer  of  circular  muscles;  sp.,  spongy  connective  tissue;  c,  cirrus; 
v.,  vagina;  n.,  longitudinal  nerve;  dorsal  canal;  E.,  ventral  canal 
system;  rs.,  receptaculum  seminis;  d.,  vitellogene  gland;  shell- 
gland  ;  e.,  ovary ;  u.,  uterus ;  t,,  testicles.   After  Riehm,  1881,  PI.  VI,  fig.  2. 

The  topography  is  not  well  preserved,  but  this  is  probably  a  dorsal 
view,  as  is  shown  by  the  position  of  the  dorsal  canal.  If  this  interpre- 
tation is  correct,  the  vagina  and  vas  deferens  should  run  over  the  canals 
and  nerves  instead  of  under,  as  given  in  the  figure.   See  PI.  XII,  fig.  7. 
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Fig.  2.  Ventral  view  of  gravid  segment.  The  peculiar  folds  of  the  nterus  should 
attract  attention.  No.  328f,  U.S.N.M.,  one  of  Riehm's  cotypes  of  Dipy- 
lidium  latissimum, 

3a-h.  Oncosphere,  pyrifonn  body,  and  middle  and  onter  envelopes  of  the  eggs. 
After  E.  Blanchard,  1891B,  fig.  25. 
Drawn  by  Haines. 

Plate  XIV. 

Cittotcenia  etenoides,  from  European  Wild  Rabbit  (Lepus  cuniculus). 

Fig.  1.  Strobila,  natural  size,  from  one  of  Riehm's  original  specimens. 
"    2.  Head.   Zeiss,  4-a*  10. 

3.  Head  with  dorsal  and  ventral  excretory  canals.   After  Riehm,  1881,  PL  V 

fig.  13. 

4.  Posterior  segments  with  injected  excretory  system.   After  Riehm,  1881,  PI. 

V,  fig.  16. 

5.  Half  of  segment  to  show  the  anatomy:  v  d.,  vas  deferens;  v  vesicula 

seminalis;  cb.,  cirrus-pouch;  v.,  vagina;  uterus;  n.,  nerve;  x.,  dor- 
sal canal;  E.,  ventral  canal  with  transverse  canal;  shell-gland;  d.t 
vitellogene  gland;  testicles;  e.f  ovary;  r.*.,  receptaculum  seminis. 
After  Riehm,  1881,  PI.  VI,  fig.  5. 

It  is  not  clear  whether  this  is  a  dorsal  or  ventral  view ;  probably  it  is 
intended  as  dorsal ;  for  correct  topography  see  fig.  7. 

6.  Diagrammatic  transverse  section  of  segment;  dorsal  canal  dorsal  (in  some 

segments  dorso-lateral)  of  ventral  canal ;  genital  canals  pass  dorsally  of 
nerve  and  longitudinal  canals. 

7.  Segments  showing  position  of  the  testicles.   No.  1329a,  U.S.N. M.,  from  the 

domesticated  rabbit.   Zeiss,  4-a"  10. 

8.  A  gravid  segment  showing  uterus,  two  vagina),  and  two  cirrus-pouches. 

Drawn  by  Haines. 

Plate  XV. 

Cittotcenia  prascoquis,  from  the  Prairie  Gopher  (Geomys  bursarim). 

Figs.  1-2.  Anterior  portion  of  strobila  (divided),  showing  the  rapid  development  of 
the  organs.   No.  1079,  U.S.N.M.   Zeiss,  4-a*  10. 

3.  Three  segments  more  highly  magnified.   No.  1079,  U.S.N.M.   Zeiss,  4-16. 

4.  Older  segment.    No.  1079,  U.S.N.M.    Zeiss,  4-16. 

5.  Transverse  section  of  gravid  segment  at  the  pores,  to  show  the  anatomy. 

Attention  should  be  directed  to  the  very  large  receptaculum  seminis. 

6.  Transverse  section  in  another  plane.   The  testicles  extend  further  Ten- 

trad  and  the  uterus  is  absent  in  the  median  line. 
Drawn  by  Haines. 

Plate  XVI. 

Cittotcenia  peetinaia,  from  European  Mountain  Hare  (Lepus  variabilis). 

Figs.  1-2.  Enlarged  view  of  strobila  showing  the  gradual  development  of  all  of 

the  organs.   Ventral  view.   Specimen  No.  ,  U.S.N.M.,  collected  by 

R.  Blanchard  in  France. 
Drawn  by  Haines. 

Plate  XVII. 

'Cittotcenia  peetinaia,  from  European  Mountain  Hare  {Lepus  variabilis)  and  European 
Hare  (Lepus  timidus). 

Fig.  1.  Continuation  of  Plate  XVI,  figs.  1-2,  a  few  contracted  segments  omitted. 
2.  Strobila,  natural  size.   One  of  Riehm's  original  specimens  from  the  Euro- 
pean Hare  (Lepus  timidus). 
Drawn  by  Haines. 
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Plate  XVIII. 

Cittotcenia  perplexa,  from  the  Cottontail  Rabbit  (Lepus  sylvaticus). 

Fig.  1.  Strobila  with  bead,  natural  size.    No.  1126,  U.S.N.M. 

2.  Anterior  portion  of  strobila  enlarged  to  show  the  general  appearance.  No. 

1138,  U.S.N.M.    Zeiss,  4-a*  5. 

3.  Ventral  view  of  a  single  segment,  showing  nerves,  canals,  cirrus-pouch,  vasa 

deferentia,  testicles  arranged  in  two  groups,  single  uterus,  two  ovaries 
and  vitellogene  glands.    No.  1131,  U.S.N.M. 
Drawn  by  Haines. 

Plate  XIX. 

CittoUrnia  variabilis;  Cittotwnia  variabilis  angusta. 

Figs.  1-12.  Ciltotamia  variabilis,  from  the  Cottontail  Rabbit  {Lepus  sylvaticus). 
1.  Strobila,  natural  size. 
2-7.  Six  views  of  heads. 

8.  Very  young  specimen. 

9.  Very  young  specimen  with  beginning  segmentation.  No.  1373.7,  U.S.N.M. 

10.  Ventral  view  of  segment  in  which  uterus  is  not  developed.    No.  1162, 

U.S.N.M.    ZeiBs,  4-a*  10. 

11.  Ventral  view  of  segment  with  single  uterus.   No.  1207,  U.S.N.M.  Zeiss, 

10. 

12.  Ventral  view  of  segment  with  two  uteri,  only  one  of  which  is  well 

developed.    No.  1162,  U.S.N.M.    Zeiss,  4-a*  10. 
13-14.  Cittoia  itia  variabilis  angusta,  from  the  Cottontail  Rabbit  (Lepus  sylvaticus). 

Two  strobilse,  natural  size.    For  a  figure  of  segments  from  fig.  14  (No. 
119,  U.S.N.M.),  showing  both  double  and  single  genital  pores,  see  Stiles, 
1895. 
Drawn  by  Haines. 

Plate  XX. 

Cittotainia  variabilis,  from  the  Cottontail  Rabbit  (Lepus  sylvaticus), 

FlGS.  1-5.  Segments  showing  variations.    All  ventral  views,  except  fig  1.    Nos.  1154, 
1122,  1125, 1127, 1152,  U.S.N.M.    Enlarged  about  15  times.    Zeiss,  4-a*  10. 
Drawn  by  Haines. 

Plate  XXI. 

Davainea  retractilis,  from  the  Arizona  Cottontail  Rabbit  (Lepus  arizona;). 

Fig.  1.  Head  enlarged.   No.  1195,  U.S.N.M.   Zeiss,  4-16. 

2.  Retracted  sucker  of  same,  greatly  enlarged. 

3.  Segments  showing  unilateral  pores,  longitudinal  nerves  and  canals,  and 

median  female  anlage.    No.  1192,  U.S.N.M.    Zeiss,  4-16. 

4.  Older  segments  of  same  strobila,  showing  testicles. 

5.  Gravid  segment  showing  one  egg  in  each  egg  capsule.   No.  1188,  U.S.N.M. 

6.  Egg  capsule  with  egg. 

Drawn  by  Haines  from  poorly  preserved  specimens. 

Plate  XXII. 

Davainea  retractilis;  Davainea  contorta;  Davainea  salmoni. 

Fig.  1.  Davainea  retractilis,  from  the  Arizona  Cottontail  Rabbit  (Lepus  arizona). 
Transverse  section  through  gravid  segment.  Zeiss.  4-16. 
2.  Segment  of  Davainea  contorta,  from  the  Common  Indian  Pangolin  (Manis 
pentadactyla) :  A.,  testicle;  m.,  uterus:  ve.,  vas  efferens;  vd.,  vas  deferens; 
ex.,  cirrus;  v.,  vagina;  k.,  ovary;  d.,  vitellogene  gland.  After  Zschokke, 
1895,  fig.  2. 
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Figs.  3-4.  Davainea  salmoni,  from  the  Cottontail  Rabbit  (Lepus  sylvaticus). 

3.  Longitudinal  section  through  very  young  specimen,  showing  the  rostellum 

with  hooks  and  four  longitudinal  canals.    Zeiss,  4-8. 

4.  Gravid  segment,  dorsal  view,  showing  longitudinal  nerve  and  canals,  cir- 

rus pouch,  vas  deferens,  vagina,  and  numerous  egg  capsules.    No.  1104, 
U.S.N.M.   Zeiss,  4-a*  5. 
Drawn  by  Haines. 

Plate  XXIII. 

Davainea  salmoni,  from  the  Cottontail  Rabbit  (Lepus  sylvaticus)  and  the  Eastern 
Jackass  Hare  (Lepus  melanotis). 

Fig.     1.  Strobila,  natural  size. 

2-5.  Four  views  of  head.    Alcohol  specimens.    Enlarged  about  15  times.  Zeiss, 
4-a*  10. 

6.  A  portion  of  the  double  row  of  hooks  on  the  rostellum.    Greatly  enlarged. 

7.  View  of  hooks  on  the  suckers  in  somewhat  contracted  condition.  Greatly 

enlarged. 

8.  Another  view  of  hooks  on  the  suckers.    No.  1428,  B.A.I. 

9.  Egg  capsule  with  5  eggs.    Zeiss,  4-4. 

Drawn  by  Haines. 

Plate  XXIV. 

Davainea  salmoni,  from  the  Eastern  Jackass  Hare  (Lepus  melanotis). 

Figs.  1-2.  Dorsal  view  of  segments  in  different  Btages,  showing  longitudinal  nerves 
and  canals,  cirrus-pouch,  vas  deferens,  testicles,  vagina,  and  female 
glands.    No.  1196,  U.S.N.M.    Zeiss,  4-16. 
Drawn  by  Haines. 

Plate  XXV. 

Davainea  salmoni,  from  the  Cottontail  Rabbit  (Lepus  sylvaticus). 

Figs.  1-11.  Various  young  stages  found  in  the  intestine  of  the  Cottontail  Rabbit 
(Lepus  aylvaticus).  None  of  the  forms  show  segmentation,  but  several 
figures  show  the  surrounding  membrane,  evidently  pointing  to  a  recent 
infection. 
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Anoplocephaline  Tapeworms  from  the  Horse  and  the  Marmot. 

foft  explanation  of  plate  see  page  226. 
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Anoplocephaline  Tapeworm  from  the  European  Hare. 
For  explanation  of  plate  see  page  226. 
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Anoplocephaline  Tapeworm  from  the  Alpine  Marmot. 

For  explanation  of  plate  see  page  229. 
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Anoplocephaline  Tapeworm  from  the  European  Wild  Rabbit. 

Fob  explanation  of  plate  see  page  229. 


Anoplocephaline  Tapeworm  from  the  Prairie  Gopher. 

For  explanation  of  plate  see  page  230. 
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Anoplocephaline  Tapeworm  from  the  European  Mountain  Hare. 

For  explanation  of  plate  see  page  230. 
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Anoplocephaline  Tapeworm  from  the  Cottontail  Rabbit. 

For  explanation  of  plate  see  page  231. 
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Anoplocephaline  Tapeworms  from  the  Cottontail  Rabbit. 

For  explanation  of  plate  see  page  231. 
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Anoplocephaline  Tapeworm  from  the  Cottontail  Rabbit. 

For  explanation  of  plate  see  page  231, 
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Armed  Tapeworm  from  the  Arizona  Cottontail  Rabbit. 

For  Explanation  of  plate  see  page  231. 
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Armed  Tapeworm  from  the  Cottontail  Rabbit  and  the  Eastern  Jackass  Hare. 

For  explanation  qf  plate  see  page  232- 
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Armed  Tapeworm  from  the  Eastern  Jackass  Hare. 

For  explanation  of  plate  see  page  232. 
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Young  Stages  of  an  Armed  Tapeworm  from  the  Cottontail  Rabbit. 

For  explanasion  of  plate  see  page  232. 


CONTRIBUTIONS   TO   THE    NATURAL    HISTORY   OP  THE 
COMMANDER  ISLANDS. 


XII.— FISHES  COLLECTED  AT  BEK1NO  AND  COPPER  ISLANDS  l!Y  NIKOLAI 
A.  GBEBXITSKI  AND  LEOXHAKD  STEJNEGER. 


By  Tarleton  H.  I  Sean,  M.  D.,  M.  S., 
Honorary  Curator  of  the  Department  of  Fishes, 
:md 

BAKTON  A.  IiEAN, 
Assistant  Curator  of  the  Department  of  Fishes. 


The  collections  here  catalogued  were  obtained  partly  by  Dr. 
Stejneger  during  his  stay  on  the  Commander  islands  in  18S2-83,  and 
partly  by  Mr.  Grebnitski  from  1883  to  188."i.  The  number  of  species 
is  45.  Most  of  them  were  picked  up  on  the  beaches  between  tides; 
fishes  from  deeper  waters  were  occasionally  taken  from  stomachs  of 
cod  and  wolf  fish.  No  appliances  for  dredging  or  trawling  were 
available,  hence  the  fish  fauna  was  by  no  means  exhausted. 

Notwithstanding  the  unfavorable  conditions  for  making  a  collection, 
there  are  several  very  interesting  species,  as,  for  example,  AspUlopho- 
roules  monoptcrygius,  Gasterontttm  brachypoda,  Gymnelis  ririilis,  and 
IJpiiris  tunicala,  forms  belonging  to  western  Atlantic  and  Greenland 
waters;  the  little  known  Cottua  axillaris  and  Cycloptericlitliys  renlricosus 
are  also  represented.  Doubtless,  as  Dr.  Stejneger  remarks,  "a  system- 
atic search  would  add  many  species,"  but  meanwhile  the  forms  here 
mentioned  will  have  an  important  bearing  upon  the  zoological  relations 
of  the  Commander  Islands  to  the  mainland  of  Asia  and  Alaska. 

A  series  of  specimens  of  Anoplurchus  from  Puget  Sound,  Washing- 
ton, is  introduced  to  show  the  variability  of  the  squaination  in  one  of 
its  species. 

SQUALUS  ACANTHIAS,  Linnaeus. 
A  specimen  was  preserved  in  salt  by  Dr.  Stejneger. 

SALVELINUS  MALMA  (Walbaum),  Jordan  and  Gilbert. 

No.  33832,  U.S.N.M.  (1500).  Bering  Island,  September  9,  1882;  L. 
Stejneger.    "Golt  tz"  of  the  natives,  according  to  the  collector's  notes. 

No.  33836,  U.S.N.M.  (1501).  Bering  Island,  September  9,  1882;  L. 
Stejneger. 
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Xo.  3385],  U.S.N.M.  (23-10).  Copper  Island,  village  creek,  spring, 
l.Vi.3;  L.  Stejneger.    u(lnl<>tz"  of  the  natives.    Young,  5  inches  long. 

No.  .-BSi'O,  U.S.X.M.  (2510).    Bering  Island,  18S3;  L.  Stejneger. 

Xo.  38999,  U.S.X.M.  Bering  Island,  December,  1884;  X.  Grebnitski. 
I'our  examples. 

ONCORHYNCHUS  GORBUSCHA  (Walbaum),  Gill  and  Jordan. 

Xo.  33862,  U.S.X.M.  (1117a).  Young.  Bering  Island,  August  11, 
1882;  L.  Stejneger. 

Xo.  33805,  U.S.X.M.  (2117).    Young;  L.  Stejneger. 

Concerning  the  first,  Dr.  Stejneger  gives  the  following:  "Silvery; 
green  with  small  black  spots  on  tiie  back.  Was  given  by  the  natives 
as  undoubted  Hniibirxik.  The  Aleutian  name  was  said  to  be  Tiikiikh, 
or,  in  order  to  distinguish  it  from  Xo.  1185,  Tchitianakh  Tit kuklt,  that  is, 
river  Tuliikli." 

Xo.  1485  of  Dr.  Stejneger  is  the  Ahujon  Tukukh  of  the  Aleuts,  Mor- 
skoi  Okun  of  the  llussians. 

ONCORHYNCHUS  KISUTCH  (Walbaum),  Jordan  and  Gilbert. 

Xo.  33818,  U.S.X.M.  (2511).  Male.  Bering  Island,  spring,  1883; 
L.  Stejneger.  Anal  rays  developed,  14;  brauchiostegals,  13;  gill  rakers, 
21+ ;  pyloric  cieca  few;  lateral  line,  130. 

No.  33830,  U.S.X.M.  (1551).  Mule,  juvenile.  Bering  Island,  Sep- 
tember 9,  1882;  L.  Stejneger.  Anal,  14;  brauchiostegals,  13;  gill 
rakers,  20+;  coeca  few;  lateral  line,  133. 

X'o.  33831,  U.S.X.M.  (1555).  Male,  juvenile.  Bering  Island,  Sep- 
tember !),  1882;  L.  Stejneger. 

Xo.  33827,  U.S.X.M.  (2512).  Male,  adult.  Bering  Island,  May  10, 
1882;  L.  Stejneger. 

Xo.  33838.  U.S.X.M.  Female,  juvenile.  Bering  Island,  September 
9,  1882;  L.  Stejneger. 

No.  39001,  U.S.N. M.   Juvenile.   X.  Grebnitski.   Two  specimens. 

ONCORHYNCHUS  NERKA  (Walbaum),  Gill  and  Jordan. 

No.  39000,  U.S.X.M.  Bering  Island,  December,  1884,  X.  Grebnitski. 
Five  young  individuals.  B.  13;  A.  15;  scales,  133;  gill  rakers,  14+19; 
eu:ca  few. 

MALLOTUS  VILLOSUS  (Muller),  Cuvier. 

Xo.  33878,  T.S.N.M.  (2188).  Bering  Island,  June  19, 1883;  L.  Stej- 
neger. 

Xo.  47560,  U.S. N.M.  Bering  Island;  L.  Stejneger.  Three  specimens, 
two  males  and  one  female.  The  female  6£  inches  and  the  males  6 
inches  long. 
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HEXAGRAMMUS  ORDINATUS,  Cope. 

No.  ;SS!)S«),  U.S.X.M.  Bering  Island,  March.  1884;  X.  Grebnitski. 
Young.    I).  XIX,  25;  A.  25;  scales  90. 

No.  3S992,  U.S.N. M .  Bering  Island,  September,  1884 ;  X.  Grebnitski. 
11.  XX,  24  :  A.  25;  scales  93. 

HEXAGRAMMUS  ASPER,  Steller. 

Xo.  33847,  U.S.X.M.  (2533).  Bering  Island,  September  1,  1882; 
L.  Stejneger.  D.  XIX,  24:  A.  25.  L.  lat.  93  (87  pores).  A  young 
specimen,  54  mm.  long. 

This  specimen  shows  a  most  remarkable  abnormality  in  the  develop- 
ment of  the  lateral  lines.  The  upper  line  on  each  side  extends  to  the 
middle  of  the  soft  dorsal;  the  second  line  on  the  left  side  does  not 
quite  reach  to  below  the  end  of  the  soft  dorsal,  while  on  the  right 
side  the  corresponding  line  extends  to  the  caudal;  on  the  left  side  the 
line  appears  to  start  from  a  point  nearly  above  the  end  of  the  ventral 
and  extends  upward  and  backward  to  about  opposite  the  ninth  ray  of 
the  anal;  there  is  no  corresponding  line  on  the  right  side.  The  two 
lines  running  along  the  base  of  the  anal,  and  extending  to  the  caudal, 
converge  in  the  usual  way  just  behind  the  ventrals,  and  are  continued 
forward  in  a  single  line  to  the  root  of  the  ventrals. 

Gill  membranes  united  very  narrowly  to  the  isthmus. 

HEXAGRAMMUS  SUPERCILIOSUS  (Pallas),  Jordan  and  Gilbert. 

No.  33868,  U.S.X.M.  (1950).  Bering  Island,  March  13, 1883,  L.  Stej- 
neger.   Length  of  specimen,  120  mm.;  1).  XXII,  22;  A.  23. 

The  upper  lateral  line  extends  to  below  the  end  of  the  second  dor- 
sal; the  second  line  to  the  upper  edge  of  the  caudal;  the  third  to  the 
middle  of  the  caudal  base;  the  fourth  starts  from  the  throat,  passes 
close  to  the  root  of  the  ventral,  and  is  continued  backward  to  a  little 
beyond  the  middle  of  the  anal.  The  two  lines  running  along  the  anal 
base  to  the  tail  converge  about  at  the  middle  of  the  length  of  the  ven- 
trals, and  are  continued  forward  on  the  ridge  of  the  abdomen  almost 
to  the  isthmus.  There  is  no  trace  of  the  branch  characteristic  of  H. 
ortlinatns,  which  begins  a  little  in  advance  of  the  ventral  origin  and 
extends  upward  and  backward  to  a  point  below  the  middle  of  the  pec- 
toral and  sometimes  farther  back. 

Xo.  38988,  U.S.X.M.;  Bering  Island,  March,  1884;  X.  Grebnitski. 
Young.    I).  XX,  23;  A.  22;  scales,  104. 

PLEUROGRAMMUS  MONOPTERYGIUS  (Pallas),  Gill. 

No.  33821,  U.S.X.M.  (1009).  Saranskaya  Bay,  Bering  Island,  Septem- 
ber 30,  1882;  L.  Stejneger. 

There  is  a  color  drawing  by  the  collector  whose  notes  upon  the  spe- 
cies are  as  follows:  "Called  by  the  natives  Sndak,  the  Bussian  name 
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of  Luciopma  sandru  (Limm'us);  is  rather  common  at  Copper  Island, 
where  it  is  extensively  used  for  food.  At  Bering  Island  it  is  said  to 
be  rather  scarce." 

No.  38990,  U.S.N. M.    Bering  Island,  February,  1885;  X.  Grebnitski. 

SEBASTICHTHYS,  species. 

No.  33900,  U.S.N.M.  (1748).  Bering  Island,  November  20,  1882;  L. 
Stejneger.  From  the  gullet  of  Larus  canus.  One  specimen,  same  as 
No.  33804,  U.S.N.M.,  41  mm.  long  to  base  of  caudal. 

No.  33804,  U.S.N.M.  (2347).  Copper  Island,  on  the  beach,  spring  of 
1883;  L.  Stejneger.    Length  of  specimen,  02  mm. 

1).  XIII,  l.">;  A.  Ill,  7.  Tubes  in  lateral  line  51.  The  lower  jaw 
projects  and  the  spines  of  the  head  are  well  developed;  they  comprise 
nasal,  three  pairs  along  the  upper  edge  of  the  orbit,  another  pair  on 
the  nape  and  a  pair  of  long  spines  on  the  occiput. 

COTTUS  QUADRICORNIS,  Linnaeus. 

No.  33875,  U.S.N.M.  (2487).  Bering  Island,  1883;  L.  Stejneger. 
Young.    I).  VIII,  14;  A.  12. 

COTTUS,  species. 

No.  47571,  U.S.N.M.  Bering  Island,  July,  1895;  L.  Stejneger.  D. 
X,  — .    Length,  19  nun.;  too  small  for  identification. 

COTTUS  POLY  AC  ANTHOCEPH  ALUS,  Pallas. 

No.  33845,  U.S.N.M.  (1815).  Bering  Island,  December  23, 1882;  L. 
Stejneger.    1).  X,  14;  A.  11. 

"Color,  dark  olive  gray  with  irregular  lighter  inottlings.  Belly  and 
sides  with  large  oblong  whitish  spots.  Pectorals  dusky,  with  one  per- 
fect and  two  imperfect  yellowish  bands.  Abdominals  whitish,  with 
two  broad  and  distinct  blackish  cross  bauds  and  a  fainter  and  narrower 
one  at  the  base." — (Stejneger.) 

No.  47572,  U.S.N.M.  Very  young,  two  specimens.  Beach,  Copper 
Island,  August  0, 1895;  L.  Stejneger.  D.  X,  15;  A.  13.  The  larger  is 
only  lft-  inches  long.    These  may  be  C.  niger  Bean. 

COTTUS  PLATYCEPHALUS,  Pallas. 
=  ?  C.  Decastrensis,  Kner. 
No.  38983,  U.S.N.M.    Bering  Island,  March,  1884;  N.  Grebnitski. 
COTTUS  NIGER,  Bean. 

No.  33899,  U.S.N.M.  (1401).  Bering  Island,  August  14,  1882;  L. 
Stejneger.  "Found  on  the  beach.  Iris  silvery  alternating  with  violet 
red." — (Stejneger). 

No.  33872,  U.S.N.M.  (1630).  Young.  Bering  Island,  September  12, 
1882;  L.  Stejneger. 
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No.  33833,  U.S.X.M.  (1603).  Young.  Bering  Island,  September  123, 
1882:  L.  Stejneger. 

No.  .13887,  U.S.X.M.  (2260).  Young.  Copper  Island,  July  H,  1883; 
L.  Stejneger. 

Xo.  33831),  U.S.N.M.  (2335).  Young.  Copper  Island,  spring,  1883; 
L.  Stejneger. 

Xo.  33881,  U.S.N.M.  (2330).  Young.  Copper  Island,  spring,  1883; 
L.  Stejneger. 

No.  33863,  U.S.N.M.  (23:17).  Copper  Island,  spring,  1883;  L.  Stejne- 
ger.   D.  VJ.II,  17;  A.  12.    Doubtful  identification. 

No.  33908,  U.S.N.M.  (2775).  Copper  Island,  spring.  1883;  L.  Stejne- 
ger.   D.  IX,  15;  A.  12.    Doubtful  identification. 

25b.  :W!»79,  U.S.25.11.  Bering  Island  (?) ;  N.  Grebnitski.  D.  YII-1X, 
1.V17:  A.  12-13:  Y  1,3.    Doubtful  identification. 

No.  38980,  U.S.N.M.  Bering  Island,  March.  1SS5:  N.  Grebnitski. 
D.  IN,  16;  A.  11.    Length,  5*  inches. 

No.  38981,  U.S.N.M.    Bering  Island,  March,  1!*H;  N.  Grebnitski. 

COTTUS  AXILLARIS  (Qill),  Bean. 

No.  39428,  U.S.N.M.    Bering  Island;  N.  Grebnitski. 

Total  length,  4  inches;  length  to  caudal  base,  3J  inches.  Head,  1J 
inches;  eye,  4.1  in  head. 

The  maxilla  reaches  to  below  the  hind  margin  of  pupil;  the  ventral 
to  the  base  of  the  second  anal  ray  ;  the  pectoral  to  the  base  of  the 
seventh  anal  ray. 

The  snout  is  very  narrow,  acute,  shorter  than  the  eye.  The  iuter- 
orbital  space  very  narrow,  less  than  one-half  length  of  eye.  Tostorbital 
ridges  inconspicuous. 

Several  milk-white  blotches  at  base  of  pectoral.  A  band  of  the 
same  color  on  the  first  half  of  i>ectoral;  two  similar  blotches  behind 
pectoral  and  about  seven  on  the  side  of  the  body. 

B.AM;  D.  IX,  14;  Y.  1,  3;  A.  12;  pores  34  +  2. 

ENOPHRYS  DICERAUS,  Pallas. 

Nq.  39429,  U.S.N.M.  Bering  Island;  X.  Grebnitski.  Length,  1J 
inches. 

BLEPSIAS  CIRRHOSUS  (Pallas).  Giinther. 

No.  47503,  U.S.N.M.  Bering  Island;  L.  Stejneger.  Length,  2 J  inches. 
D.  IV,  III,  23;  A.  18;  lateral  line,  50. 

HEMILEPIDOTUS  JORDANI,  Bean. 

No.  33843,  U.S.N.M.  (1705).  Bering  Island,  November  1,  1882;  L. 
Stejneger.  D.  XI,  22;  A.  18.  There  is  a  color  drawing  of  this  exam- 
ple by  Dr.  Stejneger. 

rroc.  X.  M.  vol.  xix  10 
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Xo.  38986,  U.S.N.M.  Bering  Island,  March,  1883;  X.  Grebnistki. 
D.  XI,  21;  A.  17. 

Xo.  3S9S7,  U.S.X.M.  Bering  Island,  December,  1884;  X.  Grebnitski. 
Two  individuals  taken  near  shore.  Mr.  Grebnitski  gives  the  native 
name  of  Kaluga.    D.  XI,  21;  A.  16-18. 

ARTEDIUS  LATERALIS,  Girard. 

Xo.  38985,  U.S.X.M.  Bering  Island,  January,  1885;  X.  Grebnitski. 
"From  stomach  of  Genius  morrhua."    D.  IX,  18;  A.  13. 

GYMN ACANTHUS  PISTILLIGER  (Pallas),  Gill. 

Xo.  33889,  U.S.XT.M.  (1948).  Bering  Island,  May  12,  1883;  L.  Ktej- 
neger. 

A  young  example,  50  mm.  long,  from  the  stomach  of  a  cod  ( < Indus 
morrhua).  D.  XI,  15;  A.  18.  On  account  of  the  size  and  condition  of 
the  specimen  its  identification  is  doubtful;  indeed,  the  armor  of  the 
head  and  its  length  resemble  those  characters  in  galeatus  rather  than 
2>i$tniir/er. 

CYCLOPTERICHTHYS  VENTRICOSUS  (Steindachner),  Jordan  and  Gilbert. 

Xo.  33837,  U.S.X.M.  (2012).  Bering  Island,  May  7,  1883;  L.  Stej- 
neger. 

"This  is  the  Miaknia  Riba  or  Miakinka,  i.  e.,  soft  fish.  The  first  one 
of  this  spriug  (1883)  was  taken  on  March  21,  and  they  were  afterwards 
found  in  great  numbers  on  the  beach  up  to  the  middle  of  May,  when 
they  again  disappeared. 

"In  the  beginning  the  natives  eat  them  with  great  gusto,  but  soon 
get  tired  of  them,  and  they  are  then  used  only  for  food  for  the  sledge 
dogs.  Mr.  Volokitin  informed  me  that  the  same  species  occurs,  but 
much  more  scarce,  at  Atka,  on  which  island  he  was  born." — (Stejneger.) 

Dr.  Stejneger  made  a  color  drawing  of  this  species,  one  fourth  nat- 
ural size. 

Xo.  33806,  U.S.X.M.  (2513).  Bering  Island,  spring  of  1883;  L.  Stej- 
neger.   D.  10;  A.  7;  P.  19.    "'Mial-mia'  of  the  natives." — (Stejneger.) 

EUMICROTREMUS  SPINOSUS  (Miiller),  Gill. 

No.  38976,  U.S.X.M.  Bering  Island ;  X.  Grebnitski.  "  From  stomach 
of  Alepidosaurus  ivsvuUipius.v 

Alepidosaurus  imculapius  is  not  in  the  collections  forwarded  by  Messrs. 
Grebnitski  and  Stejneger,  but,  as  it  is  quite  well  known  at  Unalaska, 
there  is  little  doubt  that  it  occurs  in  the  deep  waters  around  the  Com- 
mander Islands. 

LIPARIS  CALLIODON  (Pallas),  Gunther. 

No.  33822,  U.S.N.M.  (1124).  Bering  Island,  May  30,  1882;  L.  Stej- 
neger. Found  on  the  beach.  A  female  with  eggs  somewhat  developed. 
Length,  77  mm.  to  caudal  base. 
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No.  33823,  U.S.N.M.  (1662).  Bering  Island,  September  23,  1882; 
L.  Stejneger.  Length  to  caudal  base,  67  mm.  Head,  17  mm.  Eve,  2J 
mm.    Greatest  height,  15  mm. 

The  maxilla  reaches  nearly  to  the  vertical  through  the  middle  of  the 
eye.  Interorbital  space,  7  mm.;  snout,  5  mm.  Distance  of  dorsal  from 
snout,  24  mm.;  anal  from  snout,  31  mm.  Ventral  disk,  7  mm.  Middle 
caudal  rays,  12  mm.  Length  of  pectoral,  9  mm.  Vent  from  snout, 
22  ram.    Width  of  head,  11  mm. 

D.  about  33;  A.  24  or  25.  Colors:  ''Above  yellowish  olive,  whitish 
below."    "Picked  up  on  the  beach  at  low  water." — (Stejneger.) 

No.  33846,  U.S.N.M.  Two  specimens  from  Bering  Island,  the  larger 
one  measuring  88  mm.  to  the  caudal  base  and  the  smaller  one  71  mm. 
Both  are  females,  the  larger  one  with  eggs  well  developed  and  the 
smaller  with  mature  ova.    D.  31;  A.  27. 

No.  33856,  U.S.N.M.  (2338).  Copper  Island,  spring,  1883;  L.  Stej- 
neger. The  ventral  disk  is  about  one-half  as  long  as  the  head.  The 
eye  one-half  length  of  snout,  less  than  one-sixth  length  of  head. 
D.  about  32;  A.  24. 

The  larger  specimen,  69  mm.  long  to  base  of  caudal,  is  a  female  with 
eggs  moderately  developed.  The  smaller  is  59  mm.  long  to  caudal 
base. 

No.  33884,  U.S.N.M.  (2339).  Copper  Island,  spring,  1883;  L.  Stej- 
neger. Two  young  examples,  33  mm.  in  length  each.  These  have  the 
first  dorsal  elevated,  and  are  probably  males. 

No.  38972,  U.S.N.M.    Bering  Island,  March,  1884;  N.  Grebuitski. 

Eight  specimens.  Two  of  them  have  D.  VII,  26  and  V,  30;  A.  25; 
the  rest  have  the  anal  rays  28  to  30.  This  scries,  together  with  Dr. 
Stejneger's  examples,  will  prove  that  L.  cyvlopiis  of  <  1  iinther  is  identical 
with  L.  cdUiodon. 

No.  38973,  U.S.N.M.    Bering  Island,  March,  1883;  X.  Grebuitski. 

Two  specimens.    Anal  rays  26  in  one,  27  in  the  other. 

No.  17561,  U.S.N.M.  Bering  Island;  L.  Stejneger.  Eight  individ- 
uals, the  largest  5g  inches  long,  the  smallest  2j|  inches.  The  largest 
hasD.  V,31;  A.  29. 

LIPARIS  TUNICATA,  Reinhardt  (?). 

?  Lijmris  fabricii,  Gi'NTnER,  Cat.,  Ill,  161. 

No.  38975,  U.S.N.M.   Bering  Island,  November,  1883 ;  N.  Grebntiski. 

D.  7,  33;  A.  32;  P.  37;  C.  13;  length,  9  inches.  Color,  uniform  pur- 
plish brown,  except  the  disk,  which  is  pale.  First  seven  dorsal  rays 
differentiated  from  the  rest  of  the  fin  and  somewhat  elevated. 

Snout  broad  and  blunt,  projecting  beyond  the  lower  jaw;  its  length 
one-third  the  length  of  the  head,  and  less  than  the  width  of  the 
interorbital  space,  which  is  three- sevenths  of  the  length  of  the  head. 
Anterior  nostrils  tubular,  posterior  not  tubular.  The  length  of  the 
anterior  nostril  is  about  two-thirds  that  of  the  eye.   Nape  moderately 
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elevated.  Eye  very  small,  its  length  equal  to  one-fifth  the  width  of 
interorbital  space,  and  less  than  one  third  the  length  of  the  snout. 

The  angle  of  the  mouth  is  about  under  the  middle  of  the  eye;  the 
width  of  the  mouth  at  the  angle  equals  the  length  of  the  head  without 
the  snout.  The  greatest  width  of  the  head  is  equal  to  its  length,  which 
is  three-elevenths  of  the  total  to  caudal  base.  Teeth  in  many  rows  in 
the  jaws,  sometimes  blunt,  but  nearly  all  sharp  pointed;  no  apparent 
tricuspid  teeth. 

The  disk  is  placed  very  little  behind  the  vertical  through  the  hind 
margin,  of  the  eye.  Its  width  and  length  are  nearly  equal,  the  latter 
equal  to  width  of  interorbital  space  and  contained  8J  times  in  the  total 
length  to  caudal  base. 

The  distance  of  the  dorsal  from  the  snout  is  one-third  of  the  total 
length  to  caudal  base.  The  longest  dorsal  ray  is  one-half  as  long  as 
the  head. 

The  distance  of  the  vent  from  the  disk  is  a  little  more  than  one-fourth 
the  length  of  the  head,  the  vent  being  almost  under  the  origin  of  the 
dorsal.    The  anal  origin  is  under  the  eleventh  dorsal  ray. 

The  pectoral  roaches  beyond  the  vent;  its  length  equals  that  of 
the  postocular  part  of  head. 

The  caudal  is  one-half  as  long  as  head,  and  is  not  continuous  with 
the  dorsal  and  anal. 

This  does  not  agree  with  the  descriptions  of  L.  funicattt  and  L.  fahrii_-ii 
in  color  and  in  the  continuity  of  the  vertical  fins,  but  in  other  respects 
the  agreement  appears  to  be  perfect.  L.  aretica,  Gill,  which  this  species 
resembles  in  color,  has  the  vertical  fins  confluent,  the  interorbital  space 
one-third  length  of  head,  the  caudual  one  seventh  of  total  length,  and 
the  anterior  nostrils  simple  and  posterior  tubular. 

HYPSAGONUS  QUADRICORNIS  (Cuvier  and  Valenciennes),  Gill. 

So.  38984,  U.S.X.M.  Bering  Island,  January,  1885;  X.  Grebnitski. 
D.  X,  6;  A.  10;  V.  3.    "From  stomach  of  Gadus  morrltuii." 

PODOTHECUS  ACIPENSERINUS  (Tilesius),  Gill. 

No.  47570,  U.S.X.M.  Bering  Island;  X.  Grebnitski.  Length,  4J 
inches.    D.  IX,  6;  A.  7;  L.  lat.,  37. 

Head  3§  in  length  to  caudal  base.  Depth  equals  one-half  head.  Eye, 
one  half  snout,  4£  in  head.  A  pair  of  spines  at  tip  of  snout,  a  pair  on 
snout  near  tip,  a  pair  close  together  on  top  of  snout  near  the  eyes. 
Supraocular  produced  behind  into  a  short  flat  spine  on  each  side. 
Tufts  of  cirri  under  the  snout  and  near  angle  of  mouth. 

ASPIDOPHOROIDES  MONOPTERYGIUS  (Bloch),  Storer. 

Xo.  3384!),  U.S.X.M.  (2709).  Copper  Island  1882;  L.  Stejneger.  One 
specimen,  52  mm.  long.    D.  V;  A.  5;  L.  lat.,  49. 
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BATHYM ASTER  SIGNATUS,  Cope. 

No.  33.S9.~i,  U.W.N.M.  (1228).  Copper  Island,  June  28,  1883;  L.  Stej- 
neger.    Throe  specimens. 

These  are  the  .youngest  examples  of  the  species  in  the  Museum; 
the  length  is  only  47  mm.,  and  the  sides  are  banded,  the  number  of 
bands  being  9  or  Jo,  about  two-thirds  as  wide  as  the  eye  is  long  and 
extending  upon  the  dorsal  iin.  The  dark  blotch  at  the  beginning  of 
the  dorsal  is  very  distinct,  as  is  also  the  line  of  minute  black  dots 
under  the  dorsal  base.    D.  46;  A.  32;  scales,  97. 

No.  34809,  U.S.N.M.  (No.  2333).  Bering  Island,  Stare  Gavan;  L. 
Stejneger.  Length  of  example,  18(1  mm.;  I).  44;  A.  33;  lateral  line, 
94,  not  quite  reaching  base  of  caudal  and  ending  much  nearer  dorsal 
outline  than  middle  of  depth.  Head  scaleless,  but  profusely  covered 
with  mucous  pores.  Gill  rakers  very  short,  13  below  angle  of  first 
arch. 

No.  47H59,  U.S.N. M'.  Bering  Island;  L.  Stejneger.  One  example, 
7J  inches  long.    D.  4">;  A.  31;  lateral  line,  98. 

~No.  3S»(iS.  U.S.N.M.  Bering  Island,  1885;  N.  Grebnitski.  One 
young  "from  stomach  of  Gad  us  morrhua" 

No.  38969,  U.S.N.M .    Bering  Island,  November,  1S83 ;  >".  Grebnitski. 

No.  38970,  U.S.N. M.    Bering  Island,  August,  1884;  N.  Grebnitski. 

No.  33890,  U.S.N.M.  (1947).  Bering  Island;  L.  Stejneger,  March  12, 
1882.    From  stomach  of  Gadus  morrliua. 

Length,  4J  inches;  head,  J;  depth,  -ft;  snout  shorter  than  eye, 
which  is  nearly  4  in  head.  Maxilla  extends  to  below  hind  margin  of  eye. 
Lateral  line  pores  about  90. 

The  condition  of  the  specimen  is  such  that  the  dorsal  can  not  be 
counted  with  any  certainty,  but  there  are  not  fewer  than  41  rays  and 
spines.    A.  33. 

Body  light  brown  without  traces  of  black  cross  bands.  Mucous 
pores  on  postorbital  region  and  opercles  with  narrow  Idack  margin 
giving  the  appearance  of  black  specks;  fins  dark.  More  elongate  than 
the  ordinary  signatus,  being  somewhat  similar  in  form  and  coloration 
to  li.  liypopleetus  of  Gilbert,  but  differing  from  the  latter  in  having  a 
greater  cleft  of  mouth,  scaleless  cheeks,  and  gill  membranes  not 
broadly  united. 

TRICHODON  TRICHODON  (Tilesius). 

No.  33841,  U.S.N.M.  (195").  Bering  Island,  March  14,  1883;  L. 
Stejneger.  "Pound  dead  ashore.  Silver  colored  with  black  spots."— 
(Stejneger.) 

No.  33828,  ir.S.N.M.  (1908).  Bering  Island,  April  10,  1883;  L. 
Stejneger.    Four  examples,  from  a  inclies  to  Hi  inches  long. 

"Iris  silver  colored  with  faint  pinkish  reflex.  Color  silver  white  with 
a  faint  gloss  of  brass  al>ove.  Spots  blackish.  Aleut  name,  Auumlukh. 
Rather  common  at  that  time." — (Stejneger.) 


246     FISTTES  FROM  COMMANDED  ISLANDS— HEAN  AND  BEAN,  tolib. 


Xo.  33878,  U.S.X.M.    (2316).    Copper  Island;  U  Stejneger. 
Xo.  38971,  U.S.X.M.     Bering  Island,  March,  1884;  X.  Grebnitski. 
Three  individuals. 

ANOPLARCHUS  ALECTROLOPHUS  (Pallas),  Jordan  and  Gilbert. 

Xo.  33904,  U.S.X.M.  (1(129).  Bering  Island,  May  10, 1.SS2:  L.  Stej- 
neger.   Two  specimens.    Length,  90  to  97  mm.    D.  LXI;  A.  43. 

The  following  color  notes  were  made  by  the  collector:  Color,  olive 
brown,  with  darker  and  lighter  spots.  On  the  lower  jaw.  several 
transverse  light,  dark-bordered  stripes.  Both  of  these  have  the  crest 
on  the  head  well  developed. 

Xo.  33819,  U.S.X.M.  (1126).  Bering  Island,  May  30,  1882;  L.  Stej- 
neger.    On  the  beach.    Forty-nine  specimens.    Length,  40  to  122  mm. 

Xo.  33894,  U.S.X.M.  (1463).  Bering  Island,  August  14, 1882;  L.  Stej- 
neger.  "Beach.  Color  purplish  black,  with  cream-colored  figures." 
Length,  28  mm.    D.  LIX  ;  A.  42. 

Xo.  33893,  U.S.X.M.  (1921).  Bering  Island,  February  20,  1883; 
L.  Stejneger.    Found  on  beach. 

Colors  observed  by  the  collector:  Color  purplish  blackish  brown, 
with  bluish  white  spots  on  anal  and  sides  of  lower  jaw.  Length,  93 
mm.    Crest  well  developed. 

Xo.  33905,  U.S.X.M.  (1946).  Bering  Island,  March  11, 1883;  L.  Stej- 
neger.   "Color  purplish  blackish  brown."   Length,  70  mm. 

No.  33891,  U.S.N.M.  (1949).  Bering  Island,  March  13,1883;  L.  Stej- 
neger. A  color  drawing  of  this  example  by  Dr.  Stejneger.  Length, 
92  mm.    D.  LXII;  A.  45. 

Xo.  33871,  U.S.X.M.  (2345).  Copper  Island,  spring  of  1883;  L.  Stej- 
neger.   Length,  78  mm.    D.  LXII ;  A.  43.    Crest  well  developed. 

Xo.  33892,  U.S.N.M.  (2353).  Bering  Island,  spring,  1883;  L.  Stej- 
neger. Three  young,  36  to  50  mm.  long.  D.  LXIII;  A.  45  in  the 
largest. 

No.  33880,  U.S.N.M.  (2488).  Bering  Island;  L.  Stejneger.  Three 
specimens,  length,  75  to  85  mm.  One  of  these  has  D.  LX:  A.  45,  and 
the  scales  absent  on  anterior  half  of  body  in  front  of  seventh  anal  ray; 
it  has  also  a  low  crest.  The  same  absence  of  scales  is  found  in  38960 
and  38962  of  Grebnitski's  collection,  and  in  various  examples  of  Dr. 
Stejneger's. 

No.  38961,  U.S.N.M.  Bering  Island,  November,  1883 ;  N.  Grebnitski. 
One  specimen  90  mm.,  with  a  high  crest.    D.  LXI;  A.  44. 

No.  38962,  U.S.X.M.  Bering  Island,  March,  1884;  N.  Grebnitski. 
Twenty-six  specimens,  showing  a  great  deal  of  variation  in  the  devel- 
opment of  the  crest.  The  smallest  is  61  mm.  long,  largest  113.  D. 
LXII;  A.  45.    In  the  largest  example,  D.  LXIII;  A.  44. 

The  variability  in  the  squamation  is  still  further  shown  in  the  fol- 
lowing individuals  from  the  State  of  Washington. 

D.  LVI;  A.  39.   The  length  of  this  specimen  is  115  mm.    It  has  a 
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distinct  black  blotch  at  the  beginning  of  the  dorsal  fin,  on  the  mem- 
brane between  the  first  and  second  and  second  and  third  spines.  All 
of  the  eleven  specimens  of  this  catalogue  number  (34321,  Port  Town- 
send,  Washington)  have  the  same  characteristic  blotch  at  the  origin  of 
the  dorsal,  but  it  is  usually  single  and  about  as  long  as  the  eye. 

Tn  all  of  these  specimens  the  anterior  portion  of  the  body  from  the 
head  to  sixth  anal  ray  is  naked.  In  one  of  the  examples,  113  inni.  long, 
the  dorsal  has  55  spines  and  the  anal  39  rays. 

In  a  specimen,  No.  42053,  from  Seattle.  Washington,  132  mm.  long, 
the  anterior  portion  of  the  body  is  naked,  as  in  the  other  specimens. 
The  blaek  blotch  is  present  on  the  dorsal,  and  the  same  is  true  in  all 
of  the  twelve  examples  of  this  entry.  The  dorsal  in  a  very  large 
specimen  (140  mm.  long)  has  only  57  spines,  and  the  anal  39  rays. 
Still  another  example  has  D.  LVI;  A.  39. 

PHOLIS  ORNATUS  (Girard),  Gill. 

No.  33826,  U.S.N.M.  (1028).  Bering  Island,  May  10, 1882;  L.  Stejne- 
ger.  Dr.  Stejueger  describes  the  color  as  bronze  olive.  There  are  two 
specimens,  the  larger  one  90  mm.  and  the  smaller  50  mm.  long  to  the 
base  of  the  caudal  fin. 

No.  33801,  T'.S.X.M.  (1125).  Bering  Island,  May  30,  1882;  L.  Stej- 
neger.  Total  length  of  specimen,  115  mm.;  length  of  caudal,  1  mm. 
The  dorsal  contains  about  75  spines. 

No.  38905,  U.S.N.M.  Bering  Island,  March,  1884;  N.  Grebnitski. 
Eleven  specimens,  varying  in  color  from  light  olive  brown  to  bright 
pink.  All  have  the  ocellated  spots  along  the  spinous  dorsal  well  devel- 
oped.   They  vary  in  length  from  77  to  130  mm. 

No.  33873,  U.S.N.M.  (2342).  Copper  Island,  April,  1883;  L.  Stejne- 
ger.  On  the  beach.  Length  to  base  of  caudal,  117  mm.  D.  LXXX; 
A.  11,37;  head  scalelcss. 

Xo.  33886,  U.S.N.M.  (2344).  Copper  Island,  spring,  1883;  L.  Stej- 
neger.  Found  on  the  beach.  Length  of  specimen,  53  mm.  D.  LXXIX; 
A.  II,  37. 

PHOLIS  RUBERRIMUS  (Cuvier  and  Valenciennes). 

Xo.  33834,  U.S.N.M.  (1050).  Bering  Island,  May  15,  18S2;  L.  Stej- 
ueger.   Length  of  specimen,  205  mm.    U.  XCV;  A.  II,  44. 

Bye  equal  to  snout,  5  in  head.  Mouth  very  oblique,  the  maxilla 
scarcely  reaching  to  below  the  front  of  the  eye,  its  length  3J  in  head; 
mandible  2 J  in  head ;  middle  caudal  rays,  2  in  head. 

The  head  is  contained  in  the  total  length,  without  caudal,  9  times; 
the  greatest  depth  8  times.  The  body  is  very  much  compressed;  the 
vent  is  nearly  midway  between  the  end  of  the  head  and  the  origin  of 
the  middle  caudal  rays.  The  pectoral  is  well  developed,  containing 
15  rays.  Its  length  equals  two-fifths  that  of  the  head.  The  scales  are 
Very  thin,  small,  and  inconspicuous-    Yentrals,  under  the  base  of  the 


248     FIMES  FROM  COMMANDER  ISLAXDS—BEJX  AX])  MJ.V.  vouxix. 


pectorals,  each  consisting  of  a  short  spine  only  two-thirds  as  long-  as 
Hit!  eve.  The  caudal  is  united  with  the  dorsal  and  the  anal,  but  is  not 
tapering. 

The  following  are  Dr.  Stejneger's  field  notes:  "  Color  olive  brown, 
with  minute  black  spots;  belly  yellowish;  a  white  line  runs  through 
the  lower  border  of  the  nostrils,  below  the  eyes  backward  to  the  pos- 
terior margin  of  the  operculum  in  the  direction  of  the  pectoral  fin." 

No.  33855,  I'.S.X.M.  (234  1 ).  Copper  Island,  spring  of  1SS.".;  L.  Stej- 
neger.   Length  of  specimen,  155  mm. 

1).  XCIV;  A.  II,  40  or  47.  In  this  specimen  the  maxilla  extends  to  a 
point  below  the  front  of  the  eye.  The  pectoral  is  two-fifths  as  long  as 
the  head,  and  the  ventral  but  two  thirds  as  long  as  the  eye.  The 
caudal  is  connate  with  the  dorsal  and  anal,  but  is  distinctly  differenti- 
ated from  these  and  consists  of  a  large  number  of  rays  (22). 

>'o.  33877,  U.S.X.M.  (2341).  Same  as  above.  This  example,  which 
is  117  mm.  long,  has  92  dorsal  spines.  Its  pink  color  is  still  preserved, 
and  there  are  traces  of  numerous  uarrow,  nearly  vertical,  pale  bars 
across  the  posterior  portion  of  the  dorsal  fin. 

No.  38903,  U.S.X.M.  Bering  Island,  .March,  1884;  X.  Grebnitski. 
Six  specimens.  The  bright  pink  color  of  these  examples  is  well  pre- 
served.  In  one  of  them  the  dorsal  has  94  spines;  anal  II,  40. 

The  coloration  of  the  species  is  very  brilliant.  Across  the  spinous 
dorsal  there  are  20  narrow,  nearly  vertical,  pale  streaks.  Similar 
streaks  to  the  number  of  12  cross  the  anal.  Along  the  middle  line  of 
the  body  there  are  18  small,  narrow,  round,  pale  spots  at  irregular 
intervals  about  as  large  as  the  pupil.  Some  of  the  specimens  still 
show  the  white  line  running  obliquely  from  the  tip  of  the  snout  under 
the  eye  to  the  end  of  the  head,  limited  above  in  some  specimens  by  a 
narrow  line  slightly  darker  than  the  body  color.  The  pectoral  is  pale 
at  base  and  tip,  the  middle  portion  pink.  Sometimes  the  pink  area  is 
closer  to  the  base,  leaving  most  of  the  fin  pale. 

The  length  of  these  examples  varies  from  130  to  150  mm.  In  only 
one  of  these  the  caudal  fin  is  sharply  differentiated  from  the  dorsal  and 
anal  by  the  oblique  direction  of  its  rays. 

GYMNELIS  VIRIDIS  (Fabricius),  Reinhardt. 

No.  33807,  U.S.X.M.  (1005).  Copper  Island,  beach,  May  6,  1882;  L. 
Stejueger. 

No.  33901,  U.S.X.M.  (1513).  Copper  Island,  M  ay  6, 1882 ;  L.  Stejueger. 
No.  33885,  U.S.X.M.  (2343).    Copper  Island,  beach,  spring,  1883;  L. 
Stejueger. 

No.  33870,  U.S.N.M.  (2345).  Copper  Island,  beach,  spring,  1883;  L. 
Stejneger. 

ANARRHICHAS  LEPTURUS,  Bean. 

No.  33902,  U.S.N.M.  (1001).  Bering  Sea,  .May  1,  1882;  L.  Stejneger. 
A  single  very  young  individual  was  found  on  the  deck  of  the  vessel 
after  a  gale. 
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The  length  is  slightly  more  than  19  mm.  The,  dorsal  is  long  and 
begins  near  the  head.  The  anal  is  long  and  the  vent  is  not  far  behind 
the  head.  Eye  very  large.  Pectorals  large.  A  separate  caudal.  I 
am  unable  to  find  ventrals.  Although  the  specimen  is  very  small,  it  is 
pretty  certain  that  it  represents  the  species  named. 

AMMODYTES  PERSONATUS,  Dirard. 

No.  33898,  U.S.N.M.  (1706).  Bering  IsUnd,  November  1882;  L. 
Stejneger,  "Cast  ashore.  Color  silvery;  back  green,  iridescent  at 
the  border  of  the  silvery  white  of  the  lower  surface;  on  top  of  head  a 
golden  yellowish  spot."   Three  specimens;  average  length,  83  mm. 

No.  33900,  U.S.N.M.  (1707).  Same  as  above;  six  specimens,  the 
largest  85  mm.  long. 

No.  33907,  U.S.N.M.  (1708).  Seven  specimens,  the  largest  90  mm., 
same  locality  as  the  two  preceding  and  the  same  notes  by  the  collector. 

No.  33883,  U.S.N. M.  (2189).  Bering  Island,  May,  1883";  L.  Stejneger. 
Branehiostegals  6.  1J.  01;  A.  29.  Lateral  folds,  100;  pores,  133. 
Length  of  specimen,  117  mm. 

No.  47502,  U.S.N.M.  Bering  Island;  L.  Stejneger.  D.  .19;  A.  28. 
Length,  Of  iuches;  head,  lg  inches.  Mandible  reaches  to  below  middle 
of  eye.  Depth,  three-fourths  of  an  inch,  one-eighth  of  total  without 
candal.    Head  nearly  -1.1  in  total  to  caudal  base.    Lateral  folds,  142. 

GADUS  MORRHUA,  Linnaeus. 

No.  33825.  U.S.N.M.  (1681).  Bering  Island,  October  10,  1882;  L. 
Stejneger.  A  single  young  example  of  which  Dr.  Stejneger  made  a 
color  drawing. 

POLLACHIUS  CHALCOGRAMMUS  (Pallas),  Jordan  and  Gilbert. 

No.  33882,  U.S.N.M.  (1893).  Bering  Island,  March  30, 1882;  L.  Stej- 
neger.   A  single  example  4.!  inches  long. 

ELEGINUS  ■  NAVAGA  (Kolreuter). 

No.  33840,  U.S.N.M.  (1902).  Bering  Island,  February  10,  1883:  L. 
Stejneger.  This  was  found  dead  on  the  beach.  Dr.  Stejneger  noted 
the  following  colors:  "Above  olive  gray,  below  whitish,  sides  with  a 
gloss  of  brass." 

No.  33829,  U.S.N.M.  (1903).  Bering  Island,  February  11,  1883;  L. 
Stejneger. 

No.  33835,  U.S.N.M.  (1904).  Bering  Island,  February  11,  1883;  L. 
Stejneger. 

No.  38956,  U.S.N.M.  (1).  Bering  Island,  March,  1884;  N.  Orebnitski. 
One  example. 

No.  38957,  U.S.N.M.  Bering  Island,  February,  1885;  N.  Grebnitski. 
One  specimen  from  a  fresh-water  lagoon,  2  miles  from  the  station. 
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PLEURONECTES  STELLATUS,  Pallas. 

Xo.  338 42,  U.S.X.M.  (1642).  Bering  Island,  September,  18S2,  L. 
Stejneger. 

GASTEROSTEUS  CATAPHRACTUS  (Pallas),  Jordan  and  Gilbert. 

Xo.  33807,  U.S.X.M.  (1027).  Bering  Island,  May  10,  1882.  L.  Stej- 
neger.   Fifteen  specimens. 

Xo.  33800,  U.S.X.M.  (1050).  Bering  Island,  May  15,  1882,  L.  Stej- 
neger.   Lengtli  of  specimen,  71  mm. 

D.  II,  1, 14;  A.  I,  9  ;  P.  10.  Lateral  plates,  34.  The  ventrals  extend 
to  the  end  of  the  pubic  bone.  The  upper  and  lower  pectoral  rays  are 
slightly  longer  than  the  middle  rays,  so  that  the  fin  when  naturally 
expanded  shows  a  slightly  concave  posterior  margin.  The  caudal  keel 
is  well  developed.  The  ventral  spines  are  strongly  serrated  on  their 
upper  edge  and  rough  along  the  lower  margin  with  some  strong  serra- 
tions at  the  base. 

Xo.  38954,  U.S.X.M.  Bering  Island,  X.  Grebnitski.  Four  speci- 
mens, ranging  from  71  to  80  mm.  in  length. 

GASTEROSTEUS  MICROCEPHALUS,  Girard. 

Xo.  3.S85.!,  U.S.X.M.  (1272).  Saranna  Lake,  Bering  Island,  July  17, 
1882,  L.  Stejneger.  Three  specimens,  the  two  larger  90  mm.,  the 
smallest  50  mm.  long. 

D.  II,  I,  11;  A.  1,  8.  There  are  eight  plates  developed  on  each  side; 
the  first  two  small,  the  last  reaching  to  or  sliglitly  beyond  the  end  of 
the  extended  pectoral. 

In  general  appearance  this  species  resembles  ctitapliravtiis  with  the 
posterior  portion  of  the  body  naked. 

Xo.  38955,  U.S.X.M.  Bering  Island,  X.  Grebnitski.  One  specimen, 
70  mm.  long.  This  is  a  very  short-bodied  individual,  its  depth  equal- 
ing two-sevenths  of  the  length  without  caudal.  It  has  only  four  large 
lateral  plates  developed  and  two  or  three  rudiments. 

Four  additional  examples  were  obtained  here. 

No.  38952,  U.S.X.M.  (1337).  Bering  Island,  July  28,  1882,  L.  Stej- 
neger.  "From  fresh-water  pond  behind  the  new  cemetery." 

Seven  specimens,  young,  the  largest  being  but  18  mm.  long;  one  with 
three  dorsal  spines.  The  lateral  plates  on  some  of  the  examples  are  not 
developed,  but  there  is  little  doubt  that  these  belong  to  mirroa'iihahix. 

Xo.  39430,  U.S.X.M.  Bering  Island,  X.  Grebnitski.  Two  specimens, 
the  larger  80  and  the  smaller  65  mm.  long.  The  former  has  eight  plates 
developed,  the  eighth  being  just  behind  the  end  of  the  extended  pec- 
toral; the  anterior  three  are  very  small.  The  ventrals  do  not  reach  to 
the  end  of  the  pubic  bone.    D.  II,  1, 12:  A.  T,  9. 

The  smaller  example  has  one  more  plate  dev  eloped  on  the  left  side 
than  on  the  right. 
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GASTEROSTEUS  PUNGITIUS  BRACHYPODA,  Bean. 

No.  33896,  U.S.N.M.  (1273).  Bering  Islaud,  July  20,  1882,  L.  Stejne- 
ger.  Four  examples,  tlie  largest  2S  mm.  long.  Prom  small  fresh- 
water pond  ill  (lavanskaya  Swamp.    D.  X,  10;  A.  I,  9. 

No.  33824,  U.S.X.M.  (1337).  Bering  Island,  July  28, 1882,  Stejneger. 
From  fresh-water  pond  behind  the  new  cemetery.  Female  60  mm. 
long,  with  eggs.  Dorsal  spines  alternating,  XI,  11;  A.  I,  9.  The  ven- 
tral spines  do  not  extend  to  the  posterior  end  of  the  pubic  bone;  their 
length  equals  two-fifths  that  of  the  head,  being  nearly  equal  to  eye 
and  snout  combined. 

No.  38953,  U.S.N.M.  Bering  Island,  January,  1885,  X.  Grebnitski. 
Six  specimens.  Some  of  these  specimens  show  distinct  dark  bauds 
along  the  sides,  in  one  example  11  in  number.  In  other  specimens  the 
bands  are  more  or  less  obscure.  There  is  a  curious  diversity  in  the 
arrangement  of  the  dorsal  spines,  which  in  some  cases  are  nearly  in  a 
straight  line  throughout  the  greater  part  of  the  length  of  dorsal  base, 
while  in  others  the  alternation  is  so  decided  as  to  make  the  top  of  the 
back  resemble  a  hedge.  The  specimens  with  distinct  bands  are  appar- 
ently males.  They  vary  in  length  from  38  to  62  mm.  Five  of  the 
larger  examples  have  the  stomachs  distended  by  intestinal  worms. 
From  a  single  specimen  four  of  these  large  parasites  resembling  tape 
worms  were  taken,  the  worms  being  broad,  Hat.  and  about  25  mm.  in 
length. 

No.  39431,  U.S.N.M.  Same  as  above.  Six  specimens  varying  in 
length  from  52  to  SO  mm.  In  all  of  these  the  ventral  spine  is  very 
short,  shorter  than  the  pubic  bone;  the  largest  example  has  the  ven- 
tral spine  one-third  as  long  as  the  Itead.   D.  AM  II  X,  I,  9-10;  A.  1, 8-9. 

No.  39432,  U.S.N.M.  As  above.  One  specimen,  7(1  mm.  long.  In 
this  example  the  dorsal  has  12  spines  and  10  rays,  and  the  anal  is  1.  9; 
length,  2f£  inches. 


IS  THE  FLORIDA  BOX  TORTOISE  A  DISTINCT  SPECIES? 


By  ElNAK  L6NNBEKG. 


In  my  "Xotes  on  Reptiles  and  Batrackians  collected  in  Florida  in 
1S92  and  1893,"'  I  recorded  Terrapene  Carolina  (Linmeus)  among  the 
Testudimita  of  my  eollectiou.  Recently  this  form  was  divided  into  sev- 
eral "species,"  and  from  Florida  a  "new  species"  was  described  under 
the  uameof  Terrapene  bauri,  Taylor.2  It  is  therefore  natural  that  1  should 
be  curious  to  learn  to  which  of  the  six  North  American  "species"  my 
Florida  specimen  belonged,  and  for  that  reason  1  re-examined  a  skeleton 
of  a  specimen  caught  not  far  from  Apopka,  Orange  County,  Florida. 
It  seems  that  two  of  the  most  important  characters  are  osteological, 
namely,  first,  presence  and  different  development  or  absence  of  the  zygo- 
matic arch;  second,  number  of  phalanges  of  lingers  and  toes.  Hence 
one  ought  to  be  able  to  classify  a  skeleton  without  difficulty.  My 
specimen  had  the  hind  limb  with  only  three  clawed  digits  and  would 
thus,  according  to  Taylor,  be  T.  bauri,  or  T.  mexicana,  or  T.  triunguix. 
The  number  of  the  phalanges  on  the  fore  foot  are  2,  3,  3,  3,  2,  and  on 
the  hind  foot  2,  3,  3,  2,  1  (0?).  This  indicates  T.  bauri,  but  T.  bauri 
should  have  a  complete  zygomatic  arch,  and  my  specimen  has  none. 
In  fact,  there  is  not  the  slightest  rudiment  left  of  any  quadratqjugal,  so 
that  in  this  respect  my  specimen  agrees  with  T.  ornata,  a  species  with 
four  clawed  digits  on  the  hind  limb  and  quite  different  number  of  pha- 
langes (fore  foot,  2,  2,  2,  2,  2;  hind  foot,  2,  3,  3,  3, 1).  The  osteological 
characters  of  this  Florida  specimen  are  therefore  not  identical  with 
those  of  any  hitherto  described  "  species."  Still  I  do  not  wish  to  create 
a  new  one.  The  color  of  my  specimen  corresponds  very  closely  to  that 
of  T.  bauri:'  The  ground  color  of  the  carapace  is  dark  brown  with 
yellow  keel,  yellow  radiating  lines  with  a  few  spots  of  the  same  color. 
The  plastron  is  yellow  with  mostly  transverse,  brown  markings.  The 
length  of  carapace  is  Hi")  mm. 

It  would  appear  that  Taylor  established  the  species  T..  bauri  on  only 
one  specimen.    Under  such  circumstances  the  following  possibilities 

'Proc.  U.  S.  Xiit.  Mus.,  XVII,  1891,  pp.  317-339. 

-\V.  E.  Taylou:  The  box  tortoises  of  North  America,  Proc.  lr.  8.  Nat.  Mus.,  XVII, 
1804,  pp.  573-588. 
:!  T,  buuri  and  ornata  resemble  e;ich  other  in  color. 
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can  be  considered:  (1)  T.  hnuri,  Taylor,  and  my  specimen  belong  to 
the  same  species,  although  one  of  the  specimens  is  anomalous;  or 
(2)  they  belong  to  different  varieties;  or  (3)  one  of  them  is  a  hybrid 
form.  The  first  supposition  seems  rather  improbable,  for  if  the  one  speci- 
men has  a  zygomatic  arch  one  must  expect  to  find  at  least  rudiments 
of  a  quadratojugal  in  the  other.  On  the  other  hand,  it  would  be 
strange  if  two  different  forms  of  this  genus  lived  in  the  same  region 
but  were  not  known  outside  of  that  territory.  Or  are  perhaps  all  the 
forms  of  Terrapene  only  local  varieties?  This  opinion  seems,  however, 
now  to  be  abandoned  by  most  zoologists  since  Boulenger  lately  accepted 
as  species  Ave  Xorth  American  forms  of  this  genus.1  With  the  material 
now  at  command,  the  nature  of  the  Florida  form  can  not  be  decided, 
but  I  have  thought  it  desirable  to  point  out  the  differences  in  my 
Florida  specimen  and  to  call  the  attention  of  American  zoologists  to  the 
box  tortoise  of  Florida,  and  at  the  same  time  add  a  little  to  the  knowl- 
edge of  the  variations  of  this  genus. 

■Ann.  ami  Mag.  Nat.  Hist.,  6  sir.,  XV,  1895,  pp.  330-331,  namely:  m.-jor,  Agassiz, 
mexicana,  Gray,  cinostfrnoidee,  Cray  f—  oldor  name  for  this  form  than  triunguis,  Agas- 
sizj,  Carolina  (Linnajus),  and  ornata,  Agassiz,  from  Yucatan — yucatana. 


SUMMAEY  OF  THE  IIEMIPTERA  OF  JAPAN,  PRESENTED 
TO  THE  UNITED  STATES  NATIONAL  3IU6EUM  BY  PBO- 
FESSOE  MITZUKUBI. 


By  Philip  i;.  Uhler, 

President  of  Ihr  Maryland  Academy  of  Sp'umces. 


The  following  list,  with  the  descriptions  of  species  supposed  to  be 
new  to  science,  includes  the  collection  of  Japanese  Hemiptera,  which 
was  exhibited  at  the  World's  Columbian  Exposition  in  Chicago,  and 
subsequently  presented  to  the  United  States  National  Museum  by 
Doctor  K.  Mitzukuri,  Professor  at  the  Imperial  University  of  Tokio, 
Japan.  It  embraces  the  greatest  number  of  species  of  this  order  which 
have  thus  far  been  made  accessible  for  scientific  study.  The  museums 
of  Europe  are  not  rich  in  collections  of  these  insects  from  Japan,  and  it 
is  only  within  the  last  twenty-five  years  that  much  attention  has  been 
given  to  their  acquisition.  Thunberg  was  the  first  to  describe  any  con- 
siderable number  of  the  species,  and  a  lapse  of  thirty-five  years  took 
place  before  Motschulsky  next  took  up  the  subject  and  described  a  few 
additional  species.  The  later  authors  who  have  recently  made  known 
the  largest  proportion  of  the  species  are  Messrs.  Scott,  Distant,  and 
Horvath,  but  they  seem  to  have  been  unacquainted  with  a  considerable 
number  of  the  species  enumerated  in  the  present  paper. 

In  all,  about  137  species  are  present  in  this  collection,  and  they 
appear  to  have  been  taken  generally  in  the  more  southern  and  wanner 
parts  of  the  islands.  A  few  more  than  twenty  species  described  from 
other  localities  in  the  Empire  are  not  among  those  here  recorded,  but 
they  are  only  a  small  part  of  the  ample  fauna  yet  to  be  recognized 
when  the  various  districts  of  the  country  shall  have  been  closely 
examined. 

Suborder  HETEROPTERA. 

Family  ARTHBOPTEBIDJ3. 

COPTOSOMA  CRIBRARIA,  Fabricius. 

Copiosoma  cribraria,  Fabiucii"*,  Ent.  Syst.  Supp.,  p.  551. 
Thirteen  specimens  are  in  this  collection. 
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COPTOSOMA  BIGUTTULA,  Motschulsky. 
Coptosoma  biguttula,  Motschi  i.sky,  Bnll  Soc.  Moscow,  1859,  p.  501. 
Twenty-seven  specimens  of  this  form  were  taken. 

Family  KOUTKLLKKIDJC. 
CHRYSOCORIS  GRANDIS,  Thunberg. 

fltrysocoris  yrandia,  Thi  nherg,  Nov.  Ins.  Spec.  17s;i,  p. 31. 
Six  specimens  of  two  varieties  are  in  the  collection. 

i-HibliiinilV  GRAPH!  ISOMIXA. 
BOLBOCOR1S  RETICULATA,  Dallas. 
Bolbucoris  reticulata,  Dallas,  Bril.  Mus.  List,  I,  p. 45. 
Pour  specimens  were  secured. 

GRAPHOSOMA  LINEATA,  Linnaeus. 
Grapluisonia  Uneala,  Linn.kus,  Syst.  Nat.,  10  ed.,  p.  442. 
Nineteen  specimens  are  in  the  collection.  The  specimens  from  Japan 
vary  in  the  width  of  the  black  stripes,  and  to  a  small  degree  in  the 
structure  of  the  genital  segments  of  the  male. 

Subfkjriily  EUEYGASTRINi 
EURYGASTER  MAURUS,  Linnajus. 

EiirygastiT  maurus,  Lixn.kus,  Fauna  Suec,  p.  246. 

Eleven  specimens  variable  in  size  and  pattern  of  marking  are  at 
present  in  this  collection. 

Family  CYDXIDyE. 
MACROSCYTUS  JAPONENSIS,  Scott. 

Maoro&cgtm  japonenxis,  Scott,  Ann.  Mag.  Nat.  Hist.,  1874,  p.  294. 
Three  specimens  are  included  in  the  collection. 

jETHUS  nigropiceus,  Scott. 

,T.thus  iiigropieeus,  Scott,  Ann.  Mag.  Nat.  Hist..  1874,  p.  294. 
Fifteen  individuals  of  this  common  insect  were  secured. 

Family  PEXTATOMID^E. 

Subfamily  HA-LYTJUNTA.. 
HALYOMORPHA  PICUS,  Fabricius. 

Ralyomorpha picm,  Fabricius,  Knt  Syst.,  IV,  p.  115. 
Bight  specimens  are  in  the  collection. 
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Subfamily  ASOP1.VA. 
ZICRONA  CCEURULEA,  Linnaeus. 
Zicrona  cartilea,  LlNX^US,  Svst.  Nat.,  10  cil.,  p. 4 15. 

Only  a  single  specimen  is  present. 

PICROMERUS  LEWISI,  Scott. 
ru-romerits  Uwisi,  Scott,  Ann.  Mag.  Nat.  Hist.,  XIV,  1874,  p.  5. 
Two  individuals  are  in  the  collection. 

Subfamily  ACANTHOSOM1MA. 
ACANTHOSOMA  DISTINCTUM,  Dallas. 

Acanthoaomd  dixtinctiim,  Dallas,  lint.  Mils.  List,  I,  p.  301. 

Seven  specimens  were  secured. 

ACANTHOSOMA  SCUTELLATA,  Scott. 
Acanthoaoma  acutellata,  Scott,  Ann.  Mag.  Nat.  Hist.,  1874,  p.  301. 
Five  specimens  are  present  iu  the  collection. 

CLINOCORIS  GRAMINEUS,  Distant. 
(  linocorls  gramineH*,  Distant,  Trans.  Ent.  Sue.  Lon<l.,  1SS3,  p.  42(j. 

Five  specimens  of  this  form  were  also  secured. 

CLINOCORIS  SIGNORETI,  Scott. 
CHnocoris  signoreti,  Scott,  Ann.  Mag.  Nat.  Hist.,  1874,  p.  303. 
Three  specimens  only  are  present. 

Subfamily  PEN  I'AT'OM  [NA. 
TROPICORIS  JAPONICUS,  Distant. 
Troptrvri*  japonicue,  Distant,  Entoin.  Month.  Maj,'.,  1882,  p.  7t>. 
Ten  specimens  are  in  the  collection. 

NEZARA  VIRIDULA,  Linnaeus. 
Xi:ara  riridnUi,  I.INN-.EUS,  Syst.  N:lt.,  10  ed.,  1758,  p.  444. 

Nine  specimens  of  two  varieties  were  taken  for  this  collection. 
NEZARA  ANTENNATA,  Scott. 
Xezara  antennata,  Scott,  Ann.  Mag.  Nat.  Hist.,  1874,  p.  299. 
>'ine  specimens  are  in  the  collection. 

jENARIA  ASSIMULANS,  Distant. 
,  JEnaria  asuimulans,  Distant,  Trans.  Ent.  Soc.  Lond.,  1883,  p.  421. 
Bight  specimens  were  secured  for  this  collection. 
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^NARIA  LEWISI,  Scott. 
.Knaria  Inciti,  Scon,  Ann.  Mag.  Xat.  Hist.,  1874,  p.  2!W. 
Eight  specimens  were  placed  in  the  collection. 

DOLYCORIS  SACCARUM,  Linnjeus. 
Dolycorin  sacmrum,  Linn.i.i-s,  Sy.st.  Nat.,  10  ed.,  p.  721. 

This  common  European  species  is  represented  line  by  three  speci- 
mens. 

EYSARCORIS  PARVA,  new  species. 

(irayish  ivory-white,  polished,  short  and  broad,  with  the  head,  cal- 
losities, basal  margin  of  soutelhtm,  three  short  streaks  at  its  apex, 
areas  on  the  pleura,  sides  of  venter,  disk  of  tergum,  punctures  of  upper 
surface  and  produced  acute  humeral  angles,  black.  Head  a  little  more 
defiexed  at  tip  and  more  deeply  cinarginate  than  in  /-,'.  {Ntolliti)  leicisi, 
Distant;  the  surface  closely  continently,  at  base  coarsely,  punctate, 
bronzed,  and  polished,  the  lateral  margins  acutely  reflexed,  tip  of  the 
tylus  projecting  a  little,  but  hardly  as  long  as  the  narrowed  lateral 
lobes,  at  tip  a  little  bristly,  vertex  wTith  an  ivory-white  line  at  base; 
eyes  deep  seated;  antenna'  testaceous,  the  apical  joint  and  the  fourth, 
excepting  its  base,  blackish,  second  joint  much  longer  than  the  third, 
the  fourth  about  equal  to  the  second;  rostrum  testaceous,  reaching 
upon  the  venter;  the  apical  joint  and  a  band  across  the  third  piceous. 
Pronotum  punctured  with  black,  in  transverse  scries  behind  the  mid- 
dle, before  the  middle  very  remotely  punctate,  so  as  to  leave  the  for- 
ward surface  transversely  pale  and  almost  bare,  an  irregular  black  spot 
next  each  anterior  angle,  the  lateral  angles  acuminate,  curved,  and 
bounded  behind  by  a  sinus  in  the  protracted  margin.  Scutellum 
bluntly  rounded,  irregularly  punctate  with  black,  in  each  anterior  angle 
is  an  oval  ivory-yellow  spot  which  is  encircled  by  black  punctures,  and 
a  patch  of  these  punctures  occupies  the  inner  angle,  middle  of  the 
outer  margin  and  the  tip  each  with  a  small  black  spot,  the  apical  mar- 
gin pale  yellow.  Wing-covers  remotely  punctate  with  black,  yellow 
and  bare  on  the  costal  border;  membrane  faintly  dusky.  Legs  pale 
yellow,  the  femora  and  base  of  tibia;  minutely  flecked  with  brown,  the 
spines  and  spurs  also  brown,  apex  of  tarsi  piceous.  Venter  with  a 
gradually  narrowing  black  patch  along  the'middle,  and  on  each  side,  a 
ragged  obscure  stripe,  which  extends  forward  on  the  pleura1,  stigmatal 
oriiices  and  a  row  of  small  spots  on  the  eonnexivum  black. 

Length  to  end  of  venter,  5^-6  mm.;  width  across  humeri  without  the 
spines,  4£  mm. 

Type.—~So.  3099,  U.S.X.li. 

A  line  series  of  both  sexes  is  present  in  this  collection. 

EYSARCORIS  LEWISI,  Distant. 

Eysarcorin  Jtu  isi,  Distant,  Trans.  Ent.  Soi1.  Lond.,  1883,  p.  423, 
Four  specimens  were  placed  in  the  collection. 
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RUBICONIA  INTERMEDIA,  Wolff. 
kubiconia  intermedia,  Wolff,  Icon.  Cim.,  p.  182,  pi.  XVIII,  fig.  181. 

Fourteen  specimens  are  present.  This  species  is  about  as  common 
in  Japan  as  it  is  in  some  parts  of  Germany. 

EURYDEMA  RUGOSA,  Motschulsky. 
Enrydrma  rngosa,  Motschulsky,  Etnd.  Entom.,  1861,  p.  29. 
Twelve  specimens,  including  some  varieties,  are  in  the  collection. 

PL.AUTI A  FIMBRIATA,  Fabricius. 
Planlia  fimbriata,  Fahricics,  Mant.  Ins.,  II,  p.  295. 
Six  specimens  were  secured  for  this  collection. 

MENIDA  VIOLACEA,  Motschulsky. 

Menida  riolacea,  Motschulsky,  Etud.  Entom.,  1861,  p.  23. 
This  appears  to  be  an  uncommon  species.    Only  two  specimens  were 
secured. 

jELIA  fieberi,  Scott. 

JFMafieteri,  Scott,  Ann.  Mas.  Xat.  Hist.,  1874,  p.  297. 
Only  three  specimens  were  secured. 

Subfamily  PHYIJ.OCEPHALINA. 
QONOPSIS  AFFINIS,  Uhler. 

Gonopsix  affin'tH,  I'HI-KR,  Proc.  Acad.  Phila.,  I860,  p.  224. 

Seven  specimens  are  in  the  collection. 

Siil>fkxriily  TJBOLABIXA. 

UROCHELA  LUTEOVARIA,  Distant. 

Uroohela  latfovaria,  Distant,  Ann.  Mag.  Xat.  Hist.,  1881,  p.  28. 

Only  three  specimens  were  found. 

UROSTYLIS  STRIICORNIS,  Scott. 

Urostylis  8lriicornis,  Scott,  Ann.  Mag.  Nat.  Hist.,  1874,  p.  360. 

Sixteen  specimens  were  secured.  It  appears  to  be  a  common  species 
in  southern  Japan. 

Family  OOKEID^E. 

Suljfairaiy  MICl'INA. 
OCHROCHIRA  FULIGINOSA,  Uhler. 
Ochrochira  fuliginosa,  1'hi.er,  Proc.  Acad.  Phila.,  1860,  p.  225. 
Four  specimens  are  in  tlie  collection. 
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Subfamily  HO^HEOC  MRIIN".A.. 
HOMCEOCERUS  PUNCTIPENNIS,  Uhler. 

HomwoceruB  punctipennls,  Uiii.kk,  Proc.  Acad.  Phila.,  1SGU,  p.  22)>. 

Eight  specimens  were  secured. 

HOMCEOCERUS  CONCOLORATUS,  Uhler. 

Homfeocerttx  concoloratus,  Uhleh,  Proc.  Acad.  Phila.,  1  Sl>0,  p.  225. 

Seven  specimens  are  in  the  collection. 

HOMCEOCERUS  MARGIN ATUS,  new  species. 

Pale  rufofnlvous,  long  and  moderately  narrow.  Head  short,  deeply 
incised  behind  the  base  of  tylus,  the  antenniferous  lobes  with  a  red 
band;  antennie  rufous,  scabrous,  as  long  as  the  interval  from  the  tip  of 
head  to  apex  of  fifth  abdominal  segment,  apex  of  the  second  and  third 
joints  piceous,  the  base  of  the  fourth  pale  yellowish,  basal  and  second 
joints  very  long,  the  second  longest,  the  third  a  little  shorter  than  the 
basal  one,  rostrum  yellow,  black  at  tip,  reaching  to  near  the  middle 
coiie.  Pronotum  steeply  sloping  forward,  paler  than  the  wing-covers, 
transversely,  wavedly  rugnlose,  with  confluent  coarse  punctures 
between  the  wrinkles,  the  lateral  margins  a  little  sinuated  posteriorly, 
minutely  denticulated  along  the  slender  black  edge,  lateral  angles  a 
little  curved  upward,  black,  acute,  and  minutely  acuminate,  posterior 
submargin  obsoletely  eariuate.  Legs  honey  yellow,  tinged  with  green, 
a;iex  of  the  tarsi  piceous.  Scutellum  greenish  yellow,  more  minutely 
punctate  and  rugulose  than  the  pronotum.  Hemelytra  tinged  with 
rufous,  clavus  very  coarsely  punctate,  the.  coriuiu  with  punctures 
becoming  coarser  posteriorly,  costal  margin  a  little  dusky;  membrane 
pale  brownish  testaceous,  reaching  the  tip  of  tergum.  Under  side  pale 
ocher-yellow,  minutely  scabrous;  eonnexivum  uniformly  pale  yellow. 

Length  to  tip  of  abdomen,  2i>  mm.;  width  of  base  of  pronotum, 
G  mm. 

Type.—yo.  3103,  V.S.N..M. 

Only  two  specimens  of  this  fine  insect  are  present  in  the  collection. 
The  one  is  redder  on  the  hemelytra  than  the  other.  Both  are  changed 
by  the  chemical  agent  which  destroyed  their  lives,  and  there  is  strong 
evidence  of  the  original  color  having  been  green  on  most  of  the  surface 
before  they  had  been  placed  in  the  collecting  bottle. 

STiTMhinily  T,^»  13  AN'I'INA. 
PACHYCEPHALUS  OPACUS,  Uhler. 
Pachycephalia  ojiacus,  Utii.er,  Proc.  Acad.  Phila.,  1SGO,  p.  221!. 
Only  two  specimens  of  this  odd-looking  insect  are  in  this  collection. 
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Subfamily  GOTO  !KI!I  -N  ,V. 
CLETUS  BIPUNCTATUS,  Hercich-Schaeffer. 
Clrtu*  lnimitctaluB,  HEiuticii-SemsKFEu,  Wanz.  Inscskten.,  V,  VII,  p.  9,  fig.  566. 
Eighteen  specimens  were  secured  for  this  collection. 

PLINACHTUS  SIMILIS,  new  species. 

liust  brown,  infuscated  above,  fulvous  beneath,  form  similar  to 
Ficanu  apical  is,  Dallas,  but  witli  almost  rectangular,  acute,  slightly 
recurved  humeral  angles.  Head  black  and  densely  granulated  above, 
fulvous  on  the  sides  and  beneath,  coarsely,  remotely  punctate,  middle 
line  obsoletely  carinate,  face  a  little  longer  than  the  vertex  behind  the 
eyes,  moderately  tapering  anteriorly,  indented  each  side  next  the  anteu- 
niferous  lobes,  tylus  narrow,  triangularly  widened  at  base,  a  little  longer 
than  the  lateral  lobes,  and  separated  from  these  lobes  by  a  wide  deep 
suture;  rostrum  stout,  infuscated,  reaching  behind  the  anterior  c  ox;e; 
antennae  stout,  scabrous,  black,  as  long  as  the  head,  pronotum  and 
clavus  united,  the  basal  Joint  long  and  stouter  than  the  second,  the 
second  longer,  as  long  as  the  pronotum,  the  third  a  little  shorter  than 
the  basal,  the  fourth  thicker,  acute  at  bases  and  tip,  a  little  shorter  than 
the  third.  Pronotum  closely  granulate  with  black  in  transverse  series, 
the  surface  steeply  sloping  toward  the  head,  the  lateral  margins  almost 
directly  diagonal,  behind  the  humeri  bluntly  diagonal,  the  posterior 
margin  sinuate  and  protracted  like  a  flap  over  the  base  of  the  scutel- 
lum,  and  with  a  transverse  faint  carina  in  advance  of  the  basal  margin. 
Scutellum  punctate  with  black  iu  transverse  broken  lines.  Legs  gran- 
ulated and  scabrous  over  most  of  the  surface,  black,  femora  yellow 
beneath  for  about  two-thirds  of  the  length  from  base.  ITeinelytra  rust- 
brown,  spread  with  sunken  black  punctures,  the  embolium  and  most  of 
the  costal  margin  fulvous;  membrane  dark  brown,  paler  at  base.  Stig- 
matal  oritiees  black;  connexivum  interrupted  above  with  broad  black 
bands. 

Length  to  end  of  abdomen,  HI  mm.;  width  between  the  humeral 
angles,  6  nun. 

Type— So.  3104,  U.S.X.M. 

Only  one  specimen  of  this  insect  was  secured.  It  is  a  male,  and 
bears  some  resemblance  to  the  common  A  nana  trist  is,  De  Geer,  of  North 
America. 

Subfamily  <  I  IKIZIXA. 
CORIZUS  HYALINUS,  Fabricius. 

Corizitx  hyalinus,  Fabrich  s,  Kut.  Syst..  IV,  p.  168. 

Thirteen  specimens  of  this  genus  are  in  the  collection,  one  form  of 
which  appears  to  be  a  new  species.  This  is,  however,  too  much  altered 
for  satisfactory  description. 
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Family  LYCrJHD.K. 

Division  NYS1IXA. 

NYSIUS  EXPRESSUS,  Distant. 

Xi/BitiK  expressus,  Distant,  Trans.  Ent.  Soc.  Lond.,  1883,  p.42!t. 

Seventeen  specimens,  of  more  than  one  variety,  are  present  in  this 
collection. 

Division  BLISSINA. 
ISCHNODEMUS  OBNUBILUS,  Distant. 

lselinodenius  ohnubilus,  1  iistant,  Trans.  Ent.  Soc.  Lond.,  18811,  p.  431. 
Two  specimens  are  in  the  collection. 

Division  GEOCOEINA. 
GEOCORIS  VARIUS,  Uhler. 
Geocoris  ravins,  Uhlrk,  Pror.  Acad.  Phila.,  1860,  p.  229. 
Fifteen  specimens  were  secured. 

Division  MYODOCJIIXA. 
PAMERA  PALLICORNIS,  Dallas. 

Pamera  pallicornis,  Dallas,  Brit.  Mua.  List.,  II,  p.  573. 
Six  specimens  are  in  the  collection. 

PAMERA  HEMIPTERA,  Scott. 

I'amera  hemiptera,  Scott,  Ann.  Mag.  Nat.  Hist..  1874,  p.  27. 
This  appears  to  be  a  common  species  in  southern  Japan.  Fourteen 
specimens  were  secured. 

LETHiEUS  LEWISI,  Distant. 
Lt'thmts  lewisi,  Distant.  TranB.  Ent.  Soc.  Lond.,  1883,  p.  440. 
Only  four  specimens  of  this  form  were  secured. 

LIGYROCORIS  TERM1NALIS,  new  species. 

Piceofulvous,  punctate  with  black,  almost  spindle-shaped,  flatter  and 
more  parallel-sided  than  normal.  Head  short,  fusco  piceous,  pubescent, 
with  the  occiput  a  little  swollen,  and  an  impressed  line  each  side  of 
middle  between  the  ocelli  and  divaricating  anteriorly;  the  surface  a 
little  rougli  and  uneven,  and  the  sutural  lines  bounding  the  tylus 
deeply  denned;  antenna'  honey  yellow,  stout,  a  little  shorter  than  the 
hemelytra,  all  but  the  last  joint  a  little  thickened  at  the  tip,  basal  joint 
clavate,  darker  apically,  about  half  as  long  as  the  second,  the  second 
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longest,  piceous  at  tip,  the  third  about  two-thirds  the  length  of  the 
second,  dark  at  tip,  fourth  dusky,  pale  at  base,  a  very  little  shorter 
than  the  third;  rostrum  slender,  reaching  to  the  middle  coxa',  flavo- 
testaceous,  darker  at  base,  the  apical  joint  piceous.  Pronotum  sub- 
triangular,  the  anterior  lobe  flattened  and  depressed,  infuscated, 
pubescent,  remotely  punctate,  with  the  lateral  margin  reflexed  inferi- 
orly,  collum  reflexed,  posterior  lobe  obscure  fulvous,  larger  than  the 
anterior  lobe,  moderately  convex,  sparsely  punctate  with  fuscous,  the 
lateral  margins  interruptedly  reflexed,  with  the  humeral  angles  knobbed 
and  margined  exteriorly  by  a  groove,  posthnmeral  lobes  thick,  testa- 
ceous; pro-pleura  piceous  in  the  middle,  meso-  and  meta-  dark  piceons, 
feebly  punctate.  Legs  fulvo- testaceous,  the  coxre  pale  at  tip.  the  femora 
darker  apically,  punctate,  tibia!  paler,  tarsi  piceous  at  tip,  the  anterior 
femora  armed  beneath  with  two  long  spurs  and  one  short  tooth. 
Scutellum  rufocastaneous,  depressed  and  punctate  at  base,  carinate 
and  paler  at  tip.  Clavus  flavo-testaceous,  marked  with  three  incom- 
plete lines  of  punctures;  cerium  flavo-testaceous,  obsoletely  punctate 
with  brown  and  with  coarse  brown  punctures  on  the  sutures ;  the  cuneus 
whitish,  pale  piceous  at  tip,  punctate  exteriorly ;  costal  margin  strongly 
sinuated.  pale  testaceous;  membrane  brown;  paler  at  tip  and  with 
interruptedly  pale  veins,  particularly  at  base.    Abdomen  pale  fulvous. 

Length  to  tip  of  abdomen,      mm.;  width  of  pronotum,  lj}  mm. 

Type.— No.  3113,  U.S.X.M. 

Only  two  specimens  of  this  insect  are  present  in  this  collection. 

EREMOCORIS  PLANUS,  new  species. 

Dull  piceous-black,  with  the  pronotum  a  little  longer  than  wide  and 
only  a  little  narrower  anteriorly,  with  the  lateral  margins  strongly 
reflexed  and  testaceous.  Head  a  little  longer  than  the  anterior  lobe  of 
pronotum,  minutely  scabrous,  a  little  piceous  at  tip;  antennae  stout,  the 
joints  pale  at  base,  the  second  joint  a  little  longer  than  the  others,  the 
basal  joint  thick  and  shortest;  rostrum  slender,  fulvo-testaceous,  black 
at  tip,  reaching  to  the  middle  coxa'.  Pronotum  sparsely  punctate, 
dull  blackish  on  the  anterior  lobe,  and  this  has  an  indented  dot  each 
side  of  middle,  anterior  angles  slightly  rounded,  posterior  lobe  obscure 
testaceous,  punctate,  feebly  sinuated  on  the  lateral  margin  adjoining 
the  transverse  suture,  the  posthnmeral  margin  with  a  <lei>ressed  lobe. 
Scutellum  piceons,  remotely  punctate,  depressed  in  the  middle  between 
a  Y  shaped  carina  which  is  protracted  to  end  of  apex.  Coriuin  dull 
blackish,  with  a  large  testaceous  spot  at  base,  deeply  remotely  punc- 
tate with  black,  base  and  apex  of  cuneus  more  or  less  testaceous,  apex 
of  clavus  sometimes  testaceous;  membrane  blackish-brown.  Legs  jnce- 
ous,  the  tibi;e  generally  paler.    Venter  black,  polished. 

Length  to  tip  of  venter,  f>-r>J  mm. ;  width  of  pronotum,  mm. 

Type.— No.  3114,  U.S.N.  JI. 

Four  specimens  belong  to  this  collection. 
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Division  PACHYGR0XT1IIXA. 
PACHYGRONTHA  SIMILIS,  new  species. 

Pale  dusky  testaceous,  punctate  with  dark  brown,  more  or  less  suf- 
fused with  brown  on  the  anterior  portion  of  the  pronotum.  All  the 
margins  of  the  pronotum  and  the  middle  line  which  is  abbreviated  and 
more  slender  behind,  an  oblong  diagonal  spot  iu  each  basal  angle  and 
the  carina  of  the  apex  of  scutellum,  exterior  border  of  corium,  and  of 
the  abdomen  ivory  yellow.  Antenna?  as  long  as  the  head,  pronotum 
and  corium  united,  honey  yellow,  minutely  punctate  with  brown,  the 
apex  of  the  basal  joint  clavate  and  made  black  by  the  aggregation  of 
punctures,  second  and  third  joints  short,  the  third  a  little  shorter, 
together  about  equal  to  the  basal,  the  third  nigro-piceous  except  the 
base,  the  fourth  much  shorter,  nigro-piceous.  Head  roughly  punctate 
with  piceous  in  longitudinal  series,  the  middle  line  and  depressed 
border  near  the  eyes  pale  and  smooth,  pubescence  minute;  rostrum 
mostly  piceous,  pale  at  base,  reaching  behind  the  anterior  coxie; 
throat  unevenly  granulate  ai«d  punctate  with  piceous.  Pronotum  long, 
coarsely  punctate  with  dark  brown  iu  transverse  series,  branded  with 
piceous  each  side  of  the  callous  middle  line,  suture  separating  the  lobes 
not  deeply  impressed,  placed  a  little  farther  back  aud  more  distinct  in 
the  males,  lateral  margin  reflexed,  callous,  the  humeri  with  a  piceous 
oblong  callosity  next  the  border;  propleura  evenly  punctate  with  pic- 
eous, meso  and  ineta  pleura  darker  and  more  densely  punctate.  Ante- 
rior femora  very  thick,  appearing  piceous  by  reason  of  the  numerous 
blackish  punctures,  armed  with  four  larger  teeth  tipped  with  black 
and  numerous  smaller  black  teeth  between  them,  anterior  tibia'  short, 
curved,  lineated  with  black  punctures,  the  other  femora  and  tibiae 
punctate  with  black,  tips  of  tarsal  joints  piceous.  Corium  with  a 
broad  pale  border,  the  costal  area  with  one  complete  scries  and  another 
half  series  of  brown  punctures,  the  tip  linearly  callous,  pale,  and  hav- 
ing a  minute  brown  dot  at  tip.  and  a  larger  one  next  the  inner  angle  of 
membrane  and  a  piceous  thick  line  at  tip  of  clavus,  surface  of  both 
corium  and  clavus  remotely  punctate  with  brown  in  lines.  Venter 
opaque,  marked  with  a  broad  black  vitta  each  side  and  with  some 
spots  along  the  middle  and  at  tip. 

Length  to  tip  of  abdomen,  7-8  mm.;  width  of  pronotum,  1J-2  mm. 

Type.— No. 3100,  U.S.X.M. 

PACHYGRONTHA  ANTENNATA,  Uhler. 

rachytjroniha  (uiteiiiiala,  Uhler,  Proc.  Acad.  Phila,.,  1<S|)0,  p.  '229. 
Six  specimens  were  secured  for  the  collection. 

Division  HETEEOGASTEINA. 
CHAULIOPS  FALLAX,  Scott. 
Chauliops  fallax,  Scott,  Anu.  Mag.  Xat.  Hisr..  187<1,  p.  428. 
Three  specimens  of  this  peculiar  species  were  collected. 
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Division  LYC.EINA. 
AROCATUS  MELANOSTOMA,  Scott. 
Arocatu*  melanoaloma,  Svott,  Ann.  Mag.  Nat  Hist.,  1X74,  p.  21. 

Only  1wo  specimens  of  this  species  were  secured. 

Sublauiily  LAEGIDJ';. 

PHYSOPELTA  GUTTA,  Burmeister. 

Phyttopdta  gulta,  Bukmeistijr,  Nova  Acta  Acad.  Leopold,  XVI,  1834,  Sapp., 
p.  300,  pi.  xli,  fig.  10. 

Two  exceedingly  large  specimens  of  this  species  are  present  with 
four  smaller  varieties.  This  exceptional  growth  in  size  is  recognized 
as  a  well-established  fact  in  many  other  insects  of  Japan. 

Family  TIXGID.E. 

GALEATUS  PECKHAM1,  Ashmead.. 

Sphwrocygia peckhn mi ,  Ashmkad,  Ent.  Amer  ,  III,  p.  156. 

Four  specimens  were  secured.  I  can  find  no  structural  differences 
to  separate  these  from  the  veritable  type  as  it  occurs  in  lower  Canada. 

TINGIS  PYRIOIDES,  Scott. 

Tingiti  pyrioidee,  8COTT,  Ann.  Mag.  Nat.  Hist.,  1874,  p.  440. 

Four  specimens  are  in  the  collection.  This  form  belongs  to  the  sub 
genus  Stephanitis  as  established  for  European  species  by  Dr.  Still. 

CANTACADER  LETHIERRYI,  Scott. 

CantitvttdiT  lethierryi.  Scott.,  Ann.  Mag.  Nat.  Hist.,  1874,  p.  443. 

Four  specimens  were  secured.  It  belongs  to  the  well-distinguished 
division  of  the  genus  as  recognized  by  Dr.  Stal  and  later  entomologists. 

Genus  PHYLLONTOCHILA. 

PHYLLONTOCHILA  DEBILE,  new  species. 

Pale  testaceous,  marked  with  chestnut-brown,  somewhat  similar  in 
form  to  MoMtnthia  dentata.,  Fieber.  Head  narrow,  pale  chestnut-brown, 
pale  each  side,  and  with  a  short,  pale,  cariuate  process  in  front,  supe- 
riorly: antenna;  long  and  slender,  with  the  apical  joint  fuscous;  clypeus 
blackish-piceous,  eyes  brown.  Pronotum  wider  than  long,  narrower 
than  the  base  of  hemelytra,  opaque,  with  indistinct  and  small  meshes; 
the  hood  wedge-shaped,  narrow,  directed  straight  forward  to  about  the 
front  of  head;  lateral  wings  nearly  half  as  wide  as  the  dorsal  convex- 
ity, anteriorly  produced,  tapering  forward,  not  quite  as  far  as  the  hood, 
traversed  by  about  four  series  of  meshes ;  dorsal  surface  pale  brownish, 
with  small  obscure  meshes,  and  a  pale  middle-carinate  line,  which  is 
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continued  to  tip  of  scutellum.  Hemelytra  gradually  narrowing  poste- 
riorly, oval,  with  small  meshes  on  the  basal  and  diseoidal  areas  and 
larger  ones  on  the  lateral  areas  and  membrane;  diseoidal  tield  a  little 
dusky,  so  also  the  thick  median  vein  and  a  quadrate  spot  before  the 
middle  of  costal  area;  veins  of  membrane  more  or  less  dusky  apieally, 
about  three  to  four  series  of  meshes  to  the  costal  area.  Legs  testaceous, 
the  tarsi  black  at  tip.    Abdomen  blackish. 

Length  to  end  of  wing-covers,  3jf  mm.;  width  across  middle  of  pro- 
notum  and  the  expansions,  mm. ;  width  of  base  of  wing-covers, 
1|  mm. 

Type.—^So.  3117,  U.S.X.M. 

Only  two  specimens  of  this  interesting  species  occur  in  this  collection. 

Family  OAPSID^E. 

LYGUS  SIMPLUS,  new  species. 

Flavo-testaceous,  polished,  tinged  with  ocherous  and  rufous,  form  of 
L.  sallei,  Signoret,  coarsely  punctate  with  brown  over  most  of  the 
upper  surface.  Head  highly  polished,  moderately  short,  ocherous,  ver- 
tex convex,  compressed  each  side  at  base  and  on  the  middle,  the  occip- 
ital collar  black,  eyes  large,  extending  beyond  the  width  of  pronotum; 
face  directed  obliquely,  cheeks  narrow,  testaceous,  tylus  short,  narrow, 
prominent;  rostrum  reaching  to  the  middle  coxa>,  testaceous,  darker 
at  tip ;  antennae  a  little  longer  than  the  coriaceous  part  of  the  heme- 
lytra, mostly  blackish  brown,  with  the  second  joint  paler,  and  the  basal 
joint  rufoflavous,  the  second  joint  longer  than  the  two  apical  ones 
united,  pale  at  base,  a  little  thickened  apieally,  the  third  a  little  longer 
than  the  fourth,  both  filiform.  Pronotum  strongly  convex,  coarsely 
and  not  closely  punctate,  a  little  wider  than  long,  the  collum  white, 
lateral  margins  smooth,  curved,  projecting  over  the  large  pleural  flaps, 
the  callosities  of  anterior  lobe  united  into  a  prominent,  polished  tumid- 
ity of  a  piceous  color,  posterior  margin  depressed,  sinuated  against  the 
base  of  scutellum,  then  curved  each  side,  the  edge  pale  and  before  it  a 
fuscous,  submarginal,  incomplete  line;  pleural  pieces  bordered  with 
white;  sternum  fuscous.  Legs  tinged  with  rufous,  the  tibiie  paler, 
piceous  at  apex  and  at  end  of  tarsi.  Scutellum  convex,  highly  pol- 
ished, pale  rufocastaneous,  sparsely  punctate,  testaceous  at  tip  and  on 
the  lateral  edges.  Olavus  tinged  with  fuscous,  corium  obsoletely  punc- 
tate on  the  disk,  tinged  with  fuscous  toward  the  inner  and  outer  bor- 
ders and  on  the  costal  edge;  membrane  tinged  with  brown,  and  with  a 
pale  spot  next  the  cuneous.  Tenter  rufoflavous,  a  little  piceous  near 
the  apex. 

Length  to  end  of  venter,  6  mm.;  width  of  pronotum,  2^  mm. 
Type.— Ko.  3110,  U.S.X.M. 

Two  specimens  of  this  insect  are  present  in  the  collection. 
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CALOCORIS  VARIABILIS,  new  species. 

Closely  related  to  G.  seticornis,  Illiger,  of  Europe.  Oval,  moderately 
robust,  polished,  not  distinctly  punctate,  most  specimens  deep  black, 
with  a  yellow  forked  streak  running  from  base  over  most  of  the  clavus, 
the  other  limb  extending  along  the  costa  until  it  connects  with  the 
yellow  or  orange  cuneus.  Head  black,  mostly  polished,  with  a  short 
neck  behind  the  eyes,  which  are  sometimes  marked  with  a  slender 
yellow  band,  front  strongly  convex,  the  middle  sometimes  with  a  round 
greenish  spot,  space  beneath  the  antenna-  often  pale;  eyes  brown, 
almost  orbicular;  rostrum  piceous  black,  slender  beyond  the  basal 
joint,  reaching  behind  the  middle  coxa-;  antenna?  moderately  thick, 
black,  longer  than  the  entire  body  and  hemelytra  united,  the  second 
and  third  joints  very  long,  the  second  about  as  long  as  the  clavus,  the 
third  a  little  shorter,  the  fourth  much  shorter.  Pronotum  polished,  a 
little  scabrous,  with  a  few  obsolete  punctures  near  the  suture,  middle 
of  the  suture  with  a  fulvous  dot,  lower  margin  of  the  propleura  whitish, 
humeri  rounded,  mesojdeura  slenderly  margined  with  white,  the  meta- 
pleura  with  a  white  triangular  spot  above  the  coxa.  Legs  black  or 
obscure  yellow,  the  tibia-  often  obscure  yellow  with  black  spines,  while 
the  femora  are  black.  Scutellnm  sometimes  tipped  with  yellow. 
Hemelytra  minutely  pubescent,  membrane  smoky  black.  Venter  pitch 
black. 

Length  to  tip  of  abdomen,  li-7J  mm.  Width  of  pronotum,  mm. 
Type.— No.  3102,  TJ.S.X.M. 

Ten  specimens  were  present  in  the  collection.  The  female  is  some- 
times uniformly  black  above  and  mostly  so  beneath.  A  variety  has  the 
"legs  pale  fulvous  and  the  antenna-  fulvous,  with  the  bases  of  the  two 
apical  joints  white.  A  male  is  yellow,  with  two  black  dots  on  the  pro- 
notum and  black  spots  on  the  tergum,  while  the  antenna-  are  yellow, 
and  the  legs  reddish  yellow. 

DICYPHUS  LAUTUS,  new  species. 

Elongate,  subcylindrieal,  moderately  robust,  ivory  whitish  or  pale 
yellow.  Head  suborbicular,  with  a  contracted  neck,  which  is  scarcely 
longer  than  the  eyes,  and  sometimes  pale  testaceous;  vertex  black  at 
base,  bounded  in  front  by  a  yellow  band;  face  dusky,  bordered  all 
around  with  black  or  brown;  rostrum  yellow,  black  at  base,  reaching 
t  >  the  posterior  coxa- ;  antenna?  long  and  slender,  black,  the  basal  joint 
rul'opiceous,  whitish  at  base,  hardly  half  as  long  as  the  second,  the 
second  gradually  thickening  in  the  direction  of  the  apex,  the  third 
abruptly  slender,  pale  at  base,  much  longer  than  the  apical  one;  pro- 
notum dull  yellow,  the  anterior  lobe  very  short  and  narrow,  behind  the 
collum  transversely  dusky  and  of  the  same  color  below;  posterior  lobe 
very  convex,  with  a  broad  black  curved  submarginal  spot,  which  is 
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interrupted  on  the  basal  middle  and  does  not  cover  the  humeral  area; 
disk  with  a  round  black  spot,  lower  lateral  border  bright  yellow;  ster- 
num yellowish  white:  mesopleura bright  orange;  legs  long  and  slender; 
the  femora  deep  orange  and  crossed  by  one  or  two  pale  bands;  tibiae 
pale  yellow,  pieeous  at  tip ;  tarsi  piceous  at  tip.  Scutellum  inflated, 
greenish  yellow,  with  a  black  spot  each  side,  another  at  base,  and  one 
at  tip ;  clavus  orange,  blackish  at  base,  on  the  inner  margin,  and  on  the 
tip,  the  outer  margin  deep  black;  corium  whitish,  with  a  large,  angu- 
lar orange  area  running  from  the  middle  of  the  disk  back  to  near  the 
inner  angle  with  a  triangular  termination,  the  base  of  this  spot  bounded 
by  a  black  band,  which  keeps  out  to  near  the  costal  margin,  another 
black  band  crosses  the  whole  width  at  base  of  cuneus,  and  the  cuneus 
is  broadly  margined  along  the  inner  side  with  black ;  membrane  mostly 
dusky  black,  the  veins  blacker  interior  of  cell,  a  spot  next  the  outer 
border,  a  slender  scalloped  transverse  band  across  the  apical  margin 
of  the  cells  and  cunci  white;  tergum  black,  with  a  yellow  stripe  each 
side;  venter  yellow,  somew'hat  blackish  on  the  middle  of  connexivuin. 

Length  to  tip  of  abdomen,  f>-(i  mm. ;  width  of  base  of  pronotum,  2  mm. 

mi)<:—Xo.  .1101,  |T.S.>\M. 

Nine  specimens  of  t  his  beautiful  species  are  present  in  the  collection. 
Both  sexes  are  represented. 

Family  NABIDJ-:. 
CORISCUS  TAGALICUS,  Stal. 
CoriscuB  iagalifu* ,  Stal,  fugen.  Resa.  Iu8.  p.  L'lil. 

Ten  specimens  are  present  in  the  collection. 

METATROPIPHORUS  TABIDUS,  new  species. 

Xarrow,  subcylindrical,  pale  testaceous,  form  narrower  than  Conncvn 
(■(ipsiforniis.  Head  highly  polished,  chestnut  brown,  less  brown  behind 
the  eyes;  antenna'  setaceous,  very  slender  throughout,  nearly  one-half 
longer  than  the  body,  dusky,  a  little  darker  at  the  tips  of  the  first  two 
joints;  clypeous  gradually  narrowing  toward  the  apex,  dark  piceous 
at  base,  paler  at  tip,  very  moderately  curved;  rostrum  slender,  reach- 
ing almost  to  the  middle  coxa1,  testaceous  obscured  with  brownish. 
Collum  narrow,  white,  the  anterior  lobe  of  pronotum  very  convex,  pol- 
ished, chestnut  brown,  much  shorter  and  somewhat  narrower  than  the 
posterior  lobe,  constricted  behind,  the  posterior  lobe  subtriangular, 
distinctly  punctate,  dull,  with  the  middle  line  and  lateral  margins  pale 
testaceous,  posterior  middle  impressed,  the  humeri  prominent;  pro- 
pleura  testaceous,  brown  above,  ineso  and  meta  pleura  piceous;  coxa? 
and  legs  yellowish  testaceous,  spines  of  femora  and  tibiae  brown,  apex 
of  tarsi  piceous.  Hcutellun.i  a  little  punctate,  pale  chestnut  brown, 
testaceous  at  tip.  Wing  covers  testaceous,  clavus  tinged  with  brown- 
ish, slightly  punctate,  the  coarse  bounding  lines  piceous,  veins  piceous, 
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the  corium  dusky  on  the  disk  and  with  a  large  dusky  patcli  near  the 
tip;  membrane  longer  than  the  abdomen,  clouded  with  dusky.  Terguin 
blackish  on  the  disk,  pale  on  the  connexivum ;  venter  testaceous. 

Length  to  tip  of  abdomen,  5|-6  mm;  width  of  pronotum,  mm. 

Type.— No.  3112,  T7.S.X.M. 

Only  three  specimens  of  this  species  were  secured. 

Family  KEDUVI1DJ-:. 
PTILOCERUS  IMMITIS,  new  species. 

Form  of  and  closely  related  to  I',  f limits.  Gray;  dull  pale  yellowish 
brown  tinged  with  fuscous;  densely  hairy;  tip  of  clavus  with  a  black 
dot,  and  base  of  cuneus  with  an  oblong  black  spot,  outer  border  behind 
this  spot  yellow;  membrane  large  and  soot-black.  Hairs  of  antenna; 
long  and  slender,  gradually  growing  shorter  toward  the  tip. 

Length  to  tip  of  venter,  6  mm. ;  width  of  proniotum,  '1  mm. 

Xjipr.—yn.  3115,  U.S.N. 31. 

Two  specimens  of  this  peculiar  insect  are  in  the  collection. 

VELINUS  NODIPES,  Uhler. 

I'eliiuiK  nodipen,  Uiii.ki:,  Proc.  Acad,  rhila.,  1H60,  p.  230. 
Eight  adult  and  three  undeveloped  specimens  are  in  the  collection. 

HARPACTOR  ORNATUS,  new  species. 

.let  black,  polished,  robust,  sparsely  hoary  pubescent.  Head  mod- 
erately short,  a  little  inflated  behind  the  eyes,  the  occipital  portion 
forming  a  short  neck,  space  between  the  ocelli  yellow  and  sunken,  face 
and  clypcus  tapering  anteriorly,  together  a  very  little  longer  than  the 
division  behind  the  eyes;  antenna'  black,  slender,  as  long  as  the  abdo- 
men and  posterior  lobe  of  pronotum;  rostrum  thick,  black,  reaching 
almost  to  the  anterior  coxa'.  Pronotum  broad,  the  lateral  margins  of 
posterior  lobe  broadly  reilexed,  rufous,  the  posterior  margin  narrowly 
rufous,  middle  line  broadly  grooved,  the  anterior  lobe  deeply  excavated, 
ridges  each  side  high  and  curved;  supra-eoxal  border  above  the  fore 
legs  ivory  yellow,  nicso-pleural  border  narrowly  yellow.  Legs  black, 
the  femora  thick  and  somewhat  knobby.  Scutellum  polished  like  the 
pronotum,  deeply  sunken  at  base.  Ilemelytra  entirely  deep  black,  the 
membrane  barely  longer  than  the  abdomen.  Outer  border  of  the  abdo- 
men broadly  rufous,  the  remaining  surface  black,  highly  polished. 

Length  to  tip  of  abdomen,  13-14  mm.;  width  of  pronotum,  4  mm. 

Type.—T$o.  3107,  U.S.N.M. 

Four  specimens  of  this  species  are  in  the  collection  The  male  is  a 
little  smaller  than  the  female,  has  the  posterior  red  border  of  the  pro- 
notum wider,  and  the  same  color  of  the  connexivum  waved  on  the 
inner  margin. 
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PROCERATES,  new  genus. 

Form  of  a  broad  Harpactor,  but  with  the  head  short  and  wide  before 
the  eyes,  incised  between  the  eyes,  with  a  stout  spine  at  base  of  each 
antennal  lobe,  the  space  between  them  excavated,  anterior  lobe  much 
shorter  and  a  little  narrower  than  the  posterior  one,  couvexly  elevated, 
neck  short  and  thick,  clypeus  bluntly  rounded,  the  rostrum  thick, 
reaching  between  the  anterior  coxa1,  with  its  basal  joint  longer  than 
the  two  others  united ;  antenine  of  medium  length,  the  bastil  joint  as 
long  as  the  second  and  third  united,  the  third  much  shorter  than  the 
second.  Abdomen  broad  oval,  thin,  wider  than  and  shorter  than  the 
wing-covers.  Sides  of  prosternal  groove  lamellar.  The  venation  and 
other  characters  are  like  Harpnrtur. 

PROCERATES  RUBIDA,  new  sprcies. 

Cinnabar  red,  smooth,  and  polished,  with  the  upper  surface  mi- 
nutely scabrous.  Antenna-,  excepting  the  basal  lobe,  legs,  membrane, 
two  apical  joints  of  rostrum,  sides  of  throat,  disks  of  pleural  lobes,  and 
four  short  bands  on  the  first  four  ventral  segments  black,  surface,  both 
above  and  below,  a  little  pubescent.  Eyes  brown.  Tips  of  spines  of 
head  black.  The  amount  of  black  on  the  pectoral  pieces  and  venter 
varies  in  the  different  individuals.  Lateral  angles  of  pronotum  relieved. 

Length  to  end  of  abdomen,  11-14  mm. ;  width  of  pronotum,  3J-4  mm. 

Type.— Ho.  3109,  I'.S.X.JI. 

Six  specimens  of  this  brightly  colored  species  were  secured  for  this 
collection.    The  males  are  much  narrower  than  the  females. 

LARYMNA  H^MATOOASTER.  Burmeister. 

Larymna  hmmatogaeter,  Burmeister,  Xova  Aetii  Leopold,  XVI,  1834,  Supp., 
p.  301. 

Bight  specimens  of  this  variable  species  were  secured. 

SPHEDANOLESTES  IMPRESSICOLLIS,  Stal. 
Sphcdanolestes  impreisicollis,  Stal,  Stettin.  Knt.  Zeit.,  XXII,  1X61,  p.  147. 
Bight  specimens  are  in  this  collection. 

HAEMATOLCECHA  NIGRO-RUFA,  Stal. 
Haematoleeclui  nigro-rufat  Stal,  Ofv.  Akad.  Forh.,  1866,  p.  301. 
Two  specimens  are  the  only  ones  in  the  collection. 

PIRATES  SINICUS,  Walker. 
Pirates  ninicus,  Walker,  Brit.  Mus.  Cat.  Heteropt.,  Pt.  VII,  1873,  p.  121. 

Seven  specimens  of  variable  pattern  of  coloring  are  in  the  collection. 

ONCOCEPHALUS  SQUALIDUS,  Rossi. 

Oncocephalus  aqualidits,  Rossi,  H.  Schf.  Wanz.  Ids.,  VIII,  p.  93,  fig.  861. 

Two  specimens  of  the  brachelytrous  form  of  this  well-known  Euro- 
pean species  are  in  the  collection, 


no.1108.  PBOCBBDimS  OF  THE  NATIONAL  HI  SEL  M.  271 


ACANTHODESMA,  new  genus. 

Somewhat  resembling  Nnlyatatu,  but  is  a  true  member  of  the  family 
Slcimpodida:  Form  elongate  suboval,  with  a  long  spine  each  side 
behind  bstse  of  antenna*,  and  surface  of  head  with  numerous  spines  on 
the  crown  and  sides;  head  short,  longer  behind  the  eyes  than  before 
them,  bristly,  carinated  on  the  middle  line;  antenna'  slender,  but  not 
setaceous,  as  long  as  the  body  without  the  head,  basal  joint  very  short, 
second  as  long  as  the  prouotum  and  head  together,  third  and  fourth 
together  about  equal  to  the  second,  but  thinner  and  flliiorm,  rostrum 
very  stout,  a  little  curved,  the  basal  joint  longer  than  the  others  con- 
joined, the  apical  joint  touching  the  space  between  the  anterior  coxae. 
Pronotum  bristly  hirsute,  subtrape/.oidal,  a  little  longer  than  wide,  the 
anterior  lobe  much  shorter  than  the  posterior  one,  deeply  sunken  along 
the  middle  and  siuuated  next  the  head,  with  the  anterior  angles  carinate 
and  a  little  produced,  behind  each  angle  a  long,  erect  spine  followed 
behind  by  three  or  more  shorter  ones;  posterior  lobe  with  a  ridge  each 
side  and  a  wide  deep  groove  on  the  middle  line,  followed  behind  by  a 
shallow,  depressed,  wide  area  which  is  terminated  each  side  before  the 
base  by  a  long  erect  spine,  middle  of  each  lateral  margin  with  a  spine, 
humeral  angles  with  a  longer  oblique  spine.  Femora  with  series  of 
strong  spines  both  below  and  above,  tibiae  with  bristles  and  very  slender 
spines,  the  anterior  pair  with  two  series  of  oblique,  long  spines,  middle 
tibia?  much  shorter  than  the  others.  Scutellum  longer  than  wide,  siuu- 
ated each  side  behind  the  middle,  with  the  margins  callous  and  reflexed, 
spinous  and  with  a  long  spine  each  side  and  at  tip,  veins  of  corium 
slender,  long,  forked,  and  slightly  divaricating  posteriorly,  veins  of  the 
membrane  long,  the  middle  ones  twice  forked,  the  divaricating  branches 
running  backward  instead  of  toward  the  tip.  Margin  of  abdomen 
close  set  with  spines,  one  series  of  which  consists  of  a  few  longer  ones, 
apex  of  venter  with  a  long  spine  each  side  and  in  the  male  two  approx- 
imate slender  spines  on  the  middle  of  the  tip,  apical  margin  of  the 
female  with  six  short  ones  between  the  two  outer  spines. 

ACANTHODESMA  PERARMATA,  new  species. 

Pale  dull  grayish-yellow,  with  the  spines,  the  middle  line  of  head, 
sides  of  face,  pubescence,  carinate  edge,  and  lines  of  pronotum  and 
scutellum  and  line  bounding  the  eonuexivum  whitish  yellow.  Antenna* 
dusky  yellow,  the  second  joint  thicker  than  the  others  and  armed  with 
series  of  stiff  bristles.  Tips  of  spines  black,  acute.  Pronotum  clothed 
with  shaggy  pubescence,  median  depression  margined  with  acute 
carina*,  the  surface  next  outside  of  these  ridges  broadly  and  less 
deeply,  longitudinally,  channeled,  lateral  margin  with  a  slender  raised 
line,  posterior  margin  truncated,  a  pale  line  runs  back  from  each  of 
the  two  middle  posterior  spines.  Scutellum  with  long  hairs,  margined 
with  pale  testaceous.    Lower  border  of  pleura,  and  the  matted  hairs, 
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pale.  W'iiis-covers  pale  inwardly,  the  membrane  correspondingly  pale 
and  with  dark  veins,  the  middle  longitudinal  vein  thick,  prominent, 
pale,  darker  toward  the  tip,  the  costal  and  vein  bounding  the  inner 
side  of  costa  thick,  dark,  pale  at  base.  Connexivum  pale,  marked 
before  the  tip  with  a  fuscous  streak  and  next  the  tip  with  a  similar 
curved  streak ;  sides  of  venter  with  pale  and  brown  alternating  lines 
which  are  less  distinct  toward  the  disk. 

Length  to  tip  of  abdomen,  10-11  mm.;  width  of  pronotum,  L'-2i  mm. 

Type.— So.  310S.  U.S.X.M. 

A  male  and  female  are  the  only  specimens  of  this  form  present  in 
the  collection.  This  insect  deserves  special  attention  from  the  unusual 
number  of  attachments  to  the  several  parts  of  its  organs.  It  should 
be  studied  in  its  different  stages  to  ascertain  the  meaning  of  the 
peculiar  elements  of  structure  which  appear  in  the  adult  form. 

Sublamily  KMKSIXA. 
ORTHUNGA  BIVITTATA,  new  species. 

Pale  yellowish  testaceous  with  an  ashy  tinge,  long  and  more  robust 
than  Stenolt  nius  which  it  much  resembles.  Head  highly  polished  and 
brown  between  the  eves,  anterior  lobe  short,  prominently  convex,  eyes 
brown,  posterior  lobe  longer,  gradually  contracting  posteriorly;  clypeus 
narrow,  pale  testaceous;  antenna'  setaceous,  much  longer  than  the 
body,  tinged  with  brown;  rostrum  reaching  behind  fore  coxa1,  thick  on 
the  two  basal  joints,  both  of  these  brownish  and  paler  on  the  ends,  the 
second  shorter  than  the  basal,  swollen,  the  third  abruptly  more  slender, 
acute.  Pronotum  bicampanulate,  eniarginate,  and  inflated  anteriorly, 
constricted  in  the  middle,  more  than  twice  as  long  as  the  head,  brown- 
ish, polished,  lineated  with  two  whitish  stripes  which  run  parallel  with 
the  varying  outline  of  the  two  lobes  and  connected  on  the  front  margin 
of  the  anterior  lobe  by  a  transverse  whitish  band,  the  posterior  lobe 
much  wider  than  the  anterior  one,  and  with  thehumeral  angles  tumidly 
prominent,  lateral  margins  also  whitish.  Posterior  pairs  of  legs  long, 
very  slender,  pubescent,  the  femora  twice  banded  with  brown,  the 
tibia'  paler  at  base,  fore  legs  short,  the  femora  subfusiform,  armed 
beneath  with  slender  spines  tipped  with  black  coxa'  with  two  dusky 
bands.  Scutellum  pale  brownish,  the  basal  lobe  tumido-convcx. 
Wing-covers  pellicular,  whitish  translucent,  widening  and  curving 
posteriorly,  with  brown  veins.  Abdomen  dusky,  pubescent,  snbcylin- 
drical  and  thicker  posteriorly. 

Length  to  end  of  abdomen,  10J  mm.;  to  tip  of  wing-cover,  17J  mm.; 
width  of  base  of  pronotum,  2  mm. 

'l)ipe.So.  3110,  U.S.X.M. 

Only  one  specimen  of  this  spider-resembling  insect  is  present  in  the 
collection. 
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EMESA  MARCIDA,  new  species. 

Slender,  moderately  short,  dull  yellowish  testaceous,  the  sides  with 
a  slender  black  line  throughout,  including  the  head.  Antenna'  exceed- 
ingly slender,  a  little  shorter  than  the  body;  head  about  half  as  long 
as  tlic  anterior  division  of  the  pronotum,  a  slender  reddish-brown  line 
each  side  of  middle,  the  vertex  and  front  of  nearly  equal  length  and 
width:  eyes  very  small.  Thorax,  dusky  each  side,  and  with  a  slender 
red  line  along  the  middle.  Anterior  femora  with  a  blackish  line  each 
side  interiorly,  and  a  red  line  above,  armed  beneath  with  long  and 
short  black-tipped  teeth ;  tibiae  about  one-third  the  length  of  femora, 
dusky  at  base  and  tip;  tarsi  slender,  dusky  at  tip.  Wings  not  present. 
Middle  and  posterior  femora  twice  banded  with  dusky  near  the  tip; 
tibia;  with  four  dusky  bands  basally.  Tergum  with  two  slender  black 
lines,  and  two  red  lines  exterior  to  the  others,  angles  of  the  segments 
with  piceous  nodes;  venter  more  or  less  dusky. 

Length  to  end  of  abdomen,  18  mm.;  width  of  pronotum,  $  mm. 

Type.— So.  3111,  IT.S.N.M. 

Three  specimens  are  in  the  collection.  They  seem  to  be  nymphse, 
and  have  no  vestige  of  wing-covers. 

Family  HYDBOMETRIDiE. 
LIMNOBATES  VITTATA,  Stal. 
Limnobates  (Hydromeira)  rillata,  Stal,  Hem.  Iresul.  Philipp,  p.  705. 

Eight  specimens  of  this  neat  and  slender  species  were  placed  in  the 
collection. 

Family  HYDROBATID.E. 
HYGROTRECHUS  REMIGATOR,  Horvath. 
Hygrotrechue  remigaior,  Horvath,  Kut.  Soc.  Bmx.  C.  R.,  1879,  p.  cix. 

Six  specimens  of  this  insect  are  in  the  collection. 

LIMNOTRECHUS  ELONGATUS,  new  species. 

Olivaceous  blackish-brown,  opaque,  elongated.  Head  moderately 
long,  gently  curving  before  the  eyes,  occipital  lobes  large,  entering  the 
sinus  of  the  eyes  and  bounded  inwardly  by  a  curved,  fulvous,  impressed 
line  which  crosses  the  middle;  eyes  hemispherical  exteriorly,  bounded 
by  a  fulvous  line,  interiorly,  front  bilobed,  indented  each  side  behind, 
and  with  a  slight  knob  before  each  indentation;  apex  of  face  fulvous, 
mated  with  silvery,  rostrum  reaching  behind  the  anterior  coxae,  brown, 
pale  fulvous  at  base,  the  short  apical  joint  black ;  cheeks  mostly  yellow, 
the  throat  silvery  whitish;  antennas  brownish-black,  very  slender,  as 
long  as  from  the  tip  of  face  to  the  end  of  posterior  coxa',  batal  joint  as 
J'roc.      ~S\,  vol,  xix  lis 
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long  as  the  posterior  lobe  of  the  pronotum  without  the  scutellum,  sec- 
oud  joint  a  little  more  than  one- half  the  length  of  the  first,  the  shorter, 
the  fourth  slenderly  tapering,  nearly  as  long  as  the  second.  1'ronotum 
depressed,  strongly  carinated,  slenderly  margined  with  yellow  and 
with  a  yellow  stripe  on  middle  of  anterior  lobe,  posterior  lobe  uneven, 
the  exterior  margin  and  middle  line  black;  scutellum  rusty-fulvous 
behind,  bounded  by  a  reflexed  black  margin;  humeral  angk-s  tumid, 
blackish,  broadly  bordered  exteriorly  with  yellow;  pectus  grayish  sil- 
very, the  antepectus  entirely  yellow.  Coxa'  with  a  large  yellow  spot, 
trochanters  and  base  of  femora  also  yellowish;  pleura  with  a  continu- 
ous broad  black  stripe  superiorly.  Legs  very  long,  blackish-brown, 
llemelytra  a  little  shorter  than  the  abdomen,  brown,  with  the  veins 
black.  Tergum  black,  with  the  exterior  raised  margin  yellow,  the 
apical  portion  with  two  pale  lines,  the  genital  segments  margined  with 
fulvous,  apical  processes  slender,  a  little  longer  than  the  genital  seg- 
ments; venter  bluish-gray,  with  a  stout  fulvous  carina  on  the  middle 
line,  the  last  segment  deeply  excavated,  bordered  with  fulvous,  the 
two  genital  segments  fulvous  and  hairy;  the  lateral  submargin  inter- 
ruptedly black  posteriorly. 

Length  to  end  of  venter,  23  mm.;  width  of  pronotum,  3J  mm. 

Type.—TSo.  3105,  U.S.X3I. 

Two  males  are  in  the  collection. 

Family  NKLMD^E. 

LACCOTREPHES  JAPONENSIS,  Scott. 

Laccotrephee  japonensis,  Scott,  Ann.  Mag.  N;it.  Hist.,  1874,  p.  430. 
Four  specimens  are  in  the  collection  from  southern  Japan. 

RANATRA  CHINENSIS.  Mayr. 
ltanatra  chinensis,  Mayii,  Xovara  Keise,  Hem.,  p.  191,  pi.  v,  fig.  59. 
One  specimen  agreeing  exactly  with  types  from  China  is  in  the  col- 
lection. 

RANATRA  BRACHYURA,  Horvath. 

Ranatra  brachyura,  Horvath,  Termesz.  Frozetek.,  1K79.  III.  p.  10,  No.  7H. 
A  broken  specimen  is  in  the  collection. 

Family  BELOSTOMATID^E. 

BELOSTOMA  DEYROLLII,  Vuillef. 

Belostoma  deyrollii,  Vuillef,  Ann.  *oc.  Ent.,  France,  1SG4,  p.  141. 

Three  specimens  are  present.  This  is  a  common  species  in  the  waters 
Of  southern  Japan, 
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APPASUS  JAPONICUS,  Vuillef. 
Appaaua  japonieus,  Vuillef,  Anu.  Soe.  Ent.,  France,  1864,  p.  141. 
Two  specimens  of  this  common  species  are  in  the  collectioD. 

Family  NOTONECTIDiE. 

NOTONECTA  TRIGUTTATA  Motschulsky. 

Xotonecta  triguttata,  Motschulsky,  Etna.  Entoni.,  1861,  p.  24. 
Only  a  single  specimen  is  in  the  collection,  but  it  is  not  rare  in 
southern  Japan. 

ANISOPS  SCUTELLARIS,  Billbg. 

Anieops  Scutellaria,  JIillho,  Herrich-Scha'il'er,  Wanz.  Ins.,  IX,  p.  41,  pi.  ccxcn , 
fig.  006. 

Two  specimens  are  in  the  collection. 

Genus  CORISA. 
CORISA  SUBSTRIATA,  new  species. 

Dark  brown  above,  testaceous  on  the  head  and  beneath,  form  of 
G.  striata,  Fieber.  Head  moderately  blunt,  the  vertex  wide,  coarsely 
carinated,  and  with  an  acuminated,  brown  callosity  on  the  middle  of 
the  posterior  margin,  each  side  of  the  carina  is  an  impressed,  punctate 
line,  another  near  the  eye  and  an  indentation,  each  side,  next  the 
occipital  reflexed  border;  face  moderately  convex,  hairy  below,  highly 
polished.  Pronotum  dark  brown,  moderately  short,  triangularly 
rounded  behind,  radiated,  crossed  by  seven  somewhat  curved,  slender 
yellow  lines,  of  which  the  two  discoidal  ones  are  sometimes  interrupted 
at  the  inner  end  apex  with  a  very  short  yellow-  line,  the  margins  dark 
brown,  the  middle  anteriorly  with  a  short  callous  carina,  the  lateral 
pieces  narrow  triangular,  ivory  white.  Legs  pale  testaceous,  fringe  of 
the  posterior  tarsi  blackish,  palse  of  the  male  narrower  than  in  the 
female,  falcate,  a  little  curved  toward  tip,  with  the  tibiae  thick  and 
curved.  AVing-covers,  dark  brown,  rastrate,  base  of  clavus  crossed  by 
about  six  yellow,  nearly  entire  and  straight  lines,  the  remainder  is 
marked  with  short  wavy  bands  decreasing  to  a  single  series  toward 
tip ;  corium  with  two  or  three  series  of  well  separated  wavy  bands ; 
membrane  with  the  flexed  bands  shorter,  less  regular,  and  more  widely 
separated,  sutures  all  pale  yellow;  embolium  yellowish  white,  termi 
nated  by  an  aggregation  of  blackish  marks  in  a  long  spot  which  is 
connected  with  a  slender  series  of  points  which  sometimes  extend  back 
to  near  the  base.  Venter  pale  testaceous.  Facial  fovea  of  the  male 
subtriangnlar,  short,  narrow,  shallow. 

Length  to  tip  of  abdomen,  51-6  mm. ;  width  of  pronotum,  2  mm. 

Type.—lSo.  3100,  U.S.N.M. 

Fourteen  specimens  are  present  in  this  collection,  One  of  these  has 
a  black  stripe  on  the  vertex. 
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Suborder  HOMOPTERA. 

Family  CIOADIDJE. 

PLATYPLEURA  REPANDA,  Linnaius. 

Ptatypleitru  repanda,  LlN-x.Kr/g,  Syat.  Nat..  12  ed.,  p.  707. 
Nineteen  specimens  of  this  common  but  showy  species  are  in  tiie 
collection. 

POMPONIA  JAPONENSIS,  Distant. 
I'omponia  japonensiv,  Distant,  Monog.  Orient.  Cicad.,  1892,  p.  102. 
Nine  specimens  are  in  the  collection. 

POMPONIA  MACULATICOLLIS,  Motschulsky. 

Pomponia  vlai:ulaticolliit,  MoTsciin.sKY,  Bull.  Soc.  Xat.  Moscow,  lSliti,  p.  186. 

Five  specimens  were  secured  for  this  collection. 

COSMOPSALTRIA  OPALIFERA,  Walker. 
< 'osmopsallria  opalifera,  Walker,  Brit.  Mns.  List  Homopt.,  I,  p.  .~>t>,  Xo.  16. 
Ten  specimens  of  this  fine  insect  grace  the  collection. 

CRYPTOTYMPANA  PUSTULATA,  Fabricius. 
Cryptotympana  puittiilatit,  Fahkicius,  Ent.  Syst.,  IV,  p.  20,  Xo.  11. 
Nine  specimens  of  this  common  Chinese  species  are  in  the  collection. 

TERPNOSIA  PRYERI,  Distant. 

Tvviniosia  pryeri,  Distant,  Monog.  Orient.  Cicad.,  1S9L'.  p.  139,  pi.  xv,  fig.  5. 

Twelve  specimens  were  placed  in  the  collection. 

GRAPTOPSALTRIA  COLORATA,  Stal. 

(Sraptopmltria  eolorata,  Stal,  Berlin,  Eut.  Zeit.,  1866,  p.  169. — Distant',  Monog. 
Orient.  Cicad.,  p.  2~t,  pi.  II,  tig.  *. 

Nine  specimens  were  taken  for  this  collection. 

MELAMPSALTA  RADIATOR,  new  species. 

Form  of  Cicada  mimtann,  Hagen,  but  a  little  broader,  more  gener- 
ally covered  with  silvery  whitish  scales,  which  easily  rub  oft",  and  with 
the  apical  valvular  ventral  segment  of  the  male  short,  ovate,  not  taper- 
ing at  tip,  and  with  the  opercula  longer,  forming  curved  lobes  which 
approach  but  do  not  touch  on  the  middle  line  of  venter.  General  surface 
black,  polished,  with  the  venter  pale  fulvous.  Vertex  a  little  broader 
than  long,  with  the  apex  and  base  each  with  a  yellowish  spot,  the  latter 
being  placed  in  an  oval  cavity,  the  supra-antennal  lobes  narrow,  tes- 
taceous, front  moderately  blunt,  broadly  margined  with  yellow,  suloate 
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on  the  middle  line  above,  and  over  this  is  a  large  yellow  spot,  the 
transverse  carinate  lines  and  grooves  distinct,  rostrnm  black,  reaching 
to  the  middle  coxaj.  Legs  greenish,  with  the  base  and  apex  of  femora 
and  some  lines  along  their  surface,  knees,  tips,  and  sometimes  the  mid- 
dle of  tibia',  base  and  tip  of  tarsi,  besides  the  nails,  and  the  three 
spines  of  anterior  femora,  black,  the  inner  spine  much  longer  than  the 
others.  Pronotum  bordered  behind  and  on  the  sides  with  greenish 
yellow,  mesonotum  with  a  deltoid  yellow  spot  each  side  of  disk,  con- 
necting with  a  slender  line  which  continues  back  to  1he  borders  of  the 
cross,  and  from  thence  on  the  posterior  and  lateral  carinate  borders- 
Wing-covers  with  large  and  often  irregular  meshes,  the  apical  series 
beginning  with  a  moderately  short  triangular  one,  and  followed  by 
longer  curved  ones  to  the  inner  bend  of  the  margin,  the  costal  vein 
greenish  yellow,  veins  dark  brown,  yellow  basally,  and  including  the 
membranes,  wings  with  brown  veins,  the  inner  area  striped  and  margined 
with  smoke  brown,  the  basal  membrane  reddish,  a  streak  (margined  with 
fuliginous)  running  out  from  it,  pale  plumbeous.  The  inner  alidet  is 
large,  ovate,  bounded  by  a  coarse  vein,  and  traversed  by  numerous  long 
veins.  Abdomen  long  and  narrow,  with  middle  of  venter  striped  with 
a  series  of  black  spots. 

Length  to  tip  of  abdomen :  Male,  20  mm. ;  female.  -2  mm.  Spread  of 
wing-covers,  55-57  mm. 

Type.— So.  3105,  IT.S.X.M. 

Xiue  specimens  of  this  interesting  form  are  in  the  collection.  The 
female  has  a  much  longer  and  more  slender  spur  at  apex  of  the  tergum 
than  in  the  male.  In  this  :;pecies  the  two  ulnar  veins  are  separated 
at  their  origin  on  the  angle  of  the  basal  areole,  and  the  inner  alulet 
(schliissfeld)  of  the  wing  is  broadly  rounded  and  traversed  by  eight  or 
more  very  slender  veins,  forming  long  areoles. 

l''amily  FULGOKID.K. 

Sul>lairiily  BICAXnDA. 
RICANIA  EPISCOPALIS,  SMI. 
Jiicanta  episcopalix,  StXl,  Ofv.  K.  Ver.-Aka<l.  Forh.,  1865,  p.  lt}2,  No.  5. 
fifteen  specimens  of  this"  showy  species  are  in  the  collection. 

RICANIA  ALBOMACULATA,  new  species. 

Similar  to  JHmnia  fiiscatii,  Fabricius,  but  the  wing  covers  shorter  and 
more  bluntly  rounded  at  apex,  paler  smoke-brown,  with  a  subtriangu- 
lar,  ragged  white  spot  near  the  middle  of  the  costal  margin.  Vertex 
short,  the  anterior  margin  acutely  carinate,  especially  at  the  angle  next 
the  eye;  front  rusty  brown,  a  little  wider  than  high,  flat,  carinate  on 
the  middle  line,  with  the  lower  part  of  lateral  margin  curved  and  the 
inferior  margin  concave,  each  side  near  superior  margin  is  an  obsolete 
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curved  line,  epistoma  pale  orange-yellow,  the  rostrum  still  paler,  reach- 
ing to  the  middle  coxae.  Notum  brownish-black,  opaque,  with  a  carina 
on  the  middle  extending  to  the  tip  of  scutellum.  Under  side  and 
legs  pale  brownish.  Venation  of  wings  close,  like  that  of  K.  fuseata, 
Fabricius.    Abomen  brownish,  paler  at  base. 

Length  to  end  of  abdomen,  7-8  nun.  Expanse  of  wing  covers, 
2.'i-2G  mm. 

Type.— No.  3122,  U.S.X.M. 

Fourteen  specimens  are  in  the  collection.  They  exhibit  very  slight 
variation,  and  that  appears  to  be  due  to  maturity  of  coloration.  This  con- 
sists of  greater  depth  of  tint  and  thicker  coating  of  bluish  bloom.  The 
segments  on  the  dorsal  line  of  abdomen  are  a  little  callous  and  pro- 
duced over  the  sutures.  In  a  few  specimens  the  wings  are  paler  than 
the  wing-covers. 

Subfamily  FLATIDA. 
PCECILOPTERA  DISTINCTISSIMA,  Walker. 

1'ceciloplera  diatinclistsima,  Walker,  Brit.  Mus.  List,  Supp.,  p.  114. 
Fifteen  specimens  of  this  delicate  green  insect  adorn  the  collection. 

Subfamily  DIC'J"X"Oi>II^XI{IlJ^X. 
DICTYOPHARA  INSCRIPTA,  Walker. 

Diciyophara  inacripta,  Walkek,  Brit.  Mus.  List,  Hoinpt.,  I,  p.  322,  Nil.  38. 
Six  specimens  are  in  the  collection. 

ORTHOPAGTJS,  new  genus. 

This  is  a  long  and  narrow  form  with  a  more  open  venation  than  in 
DietyojilH/rti,  and  with  wing-covers  gradually  widening  toward  the 
almost  semicircular  apex.  Head  longer  than  wide,  about  one-fourth 
longer  than  the  prouotum,  the  surface  sunken,  with  the  lateral  margins 
strongly  cariuate,  a  keel  throughout  the  middle  line,  and  tip  of  vertex 
truncated,  the  summit  of  front  projecting  before  the  end  of  vertex;  the 
front  is  long  and  narrow,  sinuated  each  side  before  the  eyes,  with  three 
prominent  carinate  lines  throughout  the  length,  the  two  lateral  ones 
gradually  approaching  below,  and  the  lateral  margins  strongly  retiexed, 
and  so  continued  to  the  apex  of  the  clypeus,  the  clypeus  short,  carinat 
on  the  middle,  acutely  curving  toward  the  tip;  inferior  checks  long, 
narrow,  sunken  throughout:  antennas,  the  second  joint  large  and  sub- 
globose,  with  a  collar-like  joint  at  base,  an  ocellus  is  situated  beneath 
and  near  the  front  curve  of  eye,  frontal  ocellus  absent;  rostrum  slender, 
reaching  behind  the  posterior  coxa\  Prouotum  short,  saddle-like, 
deeply  triangularly  emarginated  behind,  carried  forward  in  an  acute 
triangle  between  the  eyes,  carinate  on  the  middle,  the  side-flaps  beneath 
the  carina  oblique,  longer  than  wide,  ovate,  with  the  narrow  end 
directed  anteriorly;  dorsolam  of  the  mesonotum  longer  than  wide, 
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singularly  suboval,  with  the  middle  line  and  outer  boundaries  carinate; 
seutelliini  small,  triangular,  flat.  Posterior  tibhe  long,  prismatic,  armed 
on  the  outer  edge  with  six  stout  spines,  basal  joint  of  tarsi  longer  than 
the  second  and  third  united,  bordered  by  a  rib  which  at  tip  projects 
back  as  a  spine.  Wings  long  and  narrow,  gradually  widening  pos- 
teriorly, transverse  veins  few,  confined  to  the  apical  division,  the  basal 
cell  long  and  narrow,  the  radial  vein  uniting  with  the  superior  ulnar 
before  reaching  the  cell,  the  inferior  ulnar  more  widely  separated  from 
the  superior  than  the  radial  is;  the  pterostigma  much  longer  than  wide, 
subovate,  acute  at  tip,  three  or  four  celled,  the  middle  cell  largest,  a 
single  cross  vein  exists  on  the  discoidal  area. 

ORTHOPAQUS  LUNULIFER,  new  species. 

Surface  pale  clay  yellow,  or  testaceous,  marked  with  brown.  Head 
elongated,  the  vertex  about  one-third  longer  than  wide,  brown,  bor- 
dered with  pale  yellow,  sunken,  the  carinate  lines  of  border  and  middle 
high  and  dark  brown,  apex  with  a  small  knob;  front  and  clypeus  pale 
clay  yellowish,  with  a  broad  whitish  crossing  the  apex  of  front  base  of 
clypeus  and  the  cheeks,  the  three  carinate  lines  and  outer  carinate 
margins  dotted  with  brown;  rostrum  pale  testaceous,  flecked  with 
brown,  and  with  a  brown  tip.  Pronotum  unevenly  ribbed  and  grained 
with  brown,  the  middle  carina  marked  with  brown  spots,  mesonotnm 
with  the  carinate  lines  paler  than  the  surface,  the  seutellum  smooth  and 
white.  Wing-covers  obscurely  hyaline,  with  the  pterostigma,  a  wide 
sublimate  spot  which  covers  the  apex  interiorly,  and  the  posterior  mar- 
gin more  faintly,  brown,  a  whitish  double  spot  appears  on  the  inner 
curve  of  the  brown  spot,  and  most  of  the  cross  veins  are  whitish;  apex 
of  the  wings  with  a  narrow  brown  ai  t;  and  brown  veins.  Legs  pale 
yellow,  banded  and  marked  with  brown,  the  tibial  spines,  spurs,  base, 
and  apex  of  tibia-  and  tip  of  tarsi  dark  brown.  Abdomen  flattened, 
the  tergum  with  large  spots,  streaks,  and  margins  of  segments  brown; 
venter  with  large  and  small  brown  spots.  Mesopleura  with  a  broad 
brown  band  which  connects  with  that  upon  the  clypeus,  numerous 
brown  spots  are  distributed  over  the  remainder  of  the  pleural  and 
sternal  segments. 

Length  to  apex  of  abdomen :  Male,  0;  female,  1"  mm.  Expanse  of 
hemelytra,  24--5  mm. 

Type.—So.  3123,  TT.S.X.M. 

The  wing-covers  of  some  specimens  are  somewhat  suffused  with  yel- 
low, and  the  posterior  edge  of  the  wings  is  dark  brown. 

Subfamily  CIXIII3A. 
CIXIUS  SUBNUBILUS,  new  species. 

Moderately  robust,  chestnut  brown  a  little  polished,  invested  pos- 
teriorly with  the  usual  white  cottony  secretion,  the  under  side  dark 
brown,  with  the  metasternum  occupied  by  a  large  pale  spot.  Vertex 
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about  one-fourth  longer  than  wide,  a  very  little  narrowing  anteriorly, 
deeply  grooved,  with  high  lateral  margins,  dark  brown,  bordered  with 
pale  yellow,  the  posterior  end  deeply,  triangularly  emarginated  ■,  front 
subelliptical,  acutely  tapering  below,  dark  brown,  with  a  large,  oval, 
testaceous  spot  below  the  middle,  continued  down  upon  the  clypeus, 
the  middle  carina  very  prominent,  pale  interiorly,  with  a  short  fork  at 
the  summit,  the  surface  is  deeply  scooped  out,  leaving  the  margins 
very  prominently  earinated;  clypeus  continuing  the  lines  of  the  front 
to  a  very  acute  apex;  rostrum  pale  fulvous,  piceous  at  tip.  reaching 
almost  to  apex  of  anal  segment.  Pronotum  very  short,  deeply  emar- 
ginated, the  sides  curving,  widening  exteriorly  and  bounded  by  paler 
carinate  lines,  the  lateral  flaps  Hat,  longer  than  wide,  subquadrangu- 
lar,  the  surface  dark  brown,  bordered  with  yellowish;  mesonotum 
trapeziform,  acute-angled,  dark  brown,  with  five  medial  carinate  lines, 
of  which  the  middle  one  is  darker  than  the  others,  the  scutellum  acute, 
pale  yellowish,  and  bordered  with  a  narrow  carinate  edge.  Femora 
dark  brown,  pale  at  base  and  tip;  tibhe  pale  brownish,  faintly  banded 
with  brown  near  base  and  tip,  tarsi  very  long,  yellowish.  Segments 
of  pleura  and  abdomen  slenderly  edged  with  yellowish.  Wing-covers 
milky  hyaline,  the  veins  coarse  and  dark  brown,  pterostigma  large, 
dark  brown,  pale  at  base,  inner  transverse  veins  of  the  apical  series 
mostly  marked  with  a  small  brown  spot,  one  or  two  similar  spots  near 
the  disk,  and  some  brown  vestiges  around  the  posterior  border  and  on 
the  edge. 

Length  to  end  of  abdomen.  7  nun.  Length  to  tip  of  wing-covers, 
113  mm. 

Type.—^o.  31:24,  r.tf.X.M. 

Three  specimens  are  in  the.  collection.  The  usual  cottony  secretion 
is  present  at  the  tip  of  the  abdomen. 

COTYLECEPS  MARMORATA,  new  species. 

A  narrow-bodied  chestnut-brown  form  with  pale,  testaceous,  mottled, 
and  granulated  wing-covers,  and  smoke-brown  wings,  which  might  be 
confused  with  some  forms  of  the  Phrvganid  genus  Hydropsyclie ;  at 
rest  the  wing-covers  are  held  nearly  vertical.  Head  compressed  above, 
dark  brown,  vertex  with  almost  foliaceous  sides,  deeply  sunken  longi- 
tudinally, gaping  posteriorly,  forming  a  high  rounded  lobe  above  the 
eyes,  and  is  marked  with  two  or  three  whitish  streaks,  front  deeply 
grooved,  brown,  gradually  widening  and  curving  toward  the  clypeus, 
mottled  and  streaked  with  whitish  next  the  border,  clypeus  narrowing 
belong  in  continuity  with  the  lines  of  the  front,  terminating  in  an  acute 
tip,  paler  below;  the  rostrum  pale  yellowish,  reaching  upon  the  genital 
segment.  Pronotum  almost  lamellar,  formed  of  a  lobe  each  side,  acutely 
elevated  in  the  middle  and  very  short  there,  deeply  emarginated,  the 
lateral  flaps  separated  from  the  dorsal  surface  by  an  acute  carina,  the 
lateral  flaps  broad  and  long,  yellow,  curving  downward,  with  carinate 
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margins;  inesonotum  subequilateral,  with  the  anterior  angle  produced 
over  the  head,  with  the  lateral  margins  carried  back  in  a  small  sinus 
which  is  followed  behind  by  a  larger  sinus,  the  edge  carinated,  the 
middle  line  and  a  diagonal  line  each  side  of  it  strongly  carinated,  scutel- 
lum  triangular,  curved  upward.  Wing-covers  very  moderately  widen- 
ing toward  the  apex,  a  little  concave  on  the  posterior  margin,  clouded 
with  pale  brown,  the  pterostigma  orange,  dark  brown  at  base  and  apex, 
and  a  smaller  orange  and  brown  spot  on  the  opposite  (hind)  border,  a 
subdeltoid  spot  on  apical  border  connected  behind  with  other  dark- 
brown  patches,  and  preceded  next  the  costa  by  a  brown  arc,  basal  third 
of  wing-cover  with  several  flexed,  pale-brown  marks,  veins  dotted  with 
brown;  wings  smoke  brown,  paler  at  base,  vein's  darker.  Abdomen 
bordered  and  banded  with  yellow. 

Length  to  end  of  abdomen,  5-6  mm.  Expanse  of  wing-covers, 
13-16  mm. 

Type—So.  3131,  U.B.X.JI. 

Four  specimens  of  different  sizes  and  varying  markings  are  in  the 
collection. 

MYNDUS  APICALIS,  new  species. 

Form  normal,  ground  color  blackish  brown,  dull.  Vertex  moder- 
ately narrow,  a  little  wider  behind,  with  yellow  carinate  margins,  and 
the  base  acutely  emarginatcil  and  upturned  on  the  apex  of  the  emar- 
gination;  eyes  large,  round,  bordered  by  a  carina  around  the  socket; 
front  wide,  broadest  in  the  middle,  with  a  carinate  middle  line  which 
is  paler  and  continued  to  the  apex  of  the  clypeus,  the  lateral  margins 
fulvous,  cariuately  reflexed;  rostrum  dull  testaceous,  piceous  at  tip, 
reaching  to  the  posterior  coxa-.  Pronotum  narrow,  carried  triangularly 
upon  the  grooved  vertex,  the  margins  fulvous;  mesonotuin  with  Ave 
fulvous  carinate  lines,  rather  close  together;  the  scutellum  testaceous, 
bluntly  triangular.  Legs  fulvo  testaceous, darker  at  ends  of  femora  and 
tibia*.  Wing-covers  milky-whitish,  or  yellowish,  two  specimens  dusky 
at  tip,  veins  brown  toward  the  apex,  with  dark  brown  ends  to  the 
apical  ones,  and  live  cross  streaks  on  the  bases  of  the  apical  areoles, 
costal  area  crossed  by  a  single  stout  vein;  wings  with  the  veins  darker 
at  tip,  and  sometimes  with  a  wide  dark  suffusion  at  that  point.  Legs 
dusky  yellowish,  the  femora  darker.  Abdomen  brownish  black,  de- 
pressed, covered  at  tip  with  cottony  white  secretion. 

Length  to  tip  of  abdomen,  4  mm.;  width  of  mesonotuin,  li  mm.; 
length  to  tip  of  wing-covers,  6-7  mm. 

Type.— Xo.  3121,  U.S.N.M. 

Five  specimens  are  present  in  the  collection. 

Subfamily  AOHILU1A. 

CATONIDIA,  new  genus. 

Form  of  Acliilnx,  Kirby;  vertex  short,  transverse,  carinated,  curved, 
but  little  raised  above  the  level  of  eyes,  carinated  on  all  the  borders, 
the  front  loug  wedge-shaped,  with  a  middle  carina  percurrent  to  tip 
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of  clypeus,  ami  divided  by  the  transverse  suture,  the  lateral  margins 
strongly  rertexed,  a  little  curved,  rostrum  slender,  longer  than  the  face 
and  clypeus  together,  cheeks  deeply  sunken  throughout,  curved,  acutely 
tapering;  antenna'  second  , joint  subglobose,  a  little  longer  than  wide, 
the  following  joints  very  slender,  setaceous.  Pronotum  nearly  twice 
as  long  as  the  vertex,  with  the  anterior  shield  lunate,  the  sides  beyond 
this  curving,  ending  triangularly,  and  bounded  by  a  thick  carina,  the 
lateral  flaps  small,  subtrapezoidal,  curved  on  the  lower  margin;  nies- 
onotnm  ample,  a  little  wider  than  long,  triangular  in  front  and  laterally, 
the  middle  shield  carinate  on  the  middle  and  sides,  running  back  tri- 
angularly against  the  narrow  and  small  scutellum,  before  which  it  is 
moderately  sinuated.  Wing-covers  expanded  from  the  tip  of  clavus  to 
apex  of  membrane,  bluntly  rounded,  costal  area  broad,  crossed  at  the 
apex  by  a  few  diagonal  and  bent  veins,  and  these  are  continued  by 
an  apical  series  of  straighter  veins  which  bound  the  marginal  row  of 
small  areoles,  the  areoles  next  before  these  long  and  narrow,  mostly 
acute  at  the  inner  end,  the  one  next  the  inner  bolder  very  long,  much 
wider  at  tip.  Legs  moderately  short,  slender,  the  femora  compressed, 
almost  prismatic,  cariuated,  the  tibiai  carinate,  the  posterior  ones  with 
a  single  tooth  nearer  the  tip.  Abdomen  depressed,  the  connexivum 
wide  and  thin. 

CATON1DIA  SOBRINA,  new  species. 

Pale  fulvo-tcstaceous,  more  dusky  above.  Head  short,  carinate  on 
the  middle  line  of  the  vertex,  polished,  pale  testaceous,  face  minutely 
scabrous;  rostrum  reaching  to  beyond  the  apex  of  the  posterior  coxa1, 
brown  at  tip.  Pronotum  pale,  polished,  with  a  carina  on  the  middle; 
mesonotum  almost  flat,  pale  fulvous,  convex  around  the  anterior  curve, 
the  scutellum  scooped  out,  and  with  thick  carinate  margins.  Wing- 
covers  dull  brownish  testaceous,  dusky  at  apex,  the  veins  pale,  dotted 
and  flecked  with  brown,  those  bounding  the  apical  series  pale  testa- 
ceous, the  two  principal  ones  of  the  clavus  thick,  dotted  with  brown; 
wings  dusky,  darker  at  tip,  and  with  dark  brown  veins.  Tibia?  and 
tarsi  a  little  dusky.    Venter  darker  in  the  middle,  pale  on  the  sutures. 

Length  to  end  of  abdomen,  7  mm.;  width  of  mesonotum,  .'i^  mm.; 
length  to  tip  of  wing-covers,  10  mm. 

Type.— Ho.  3118,  TJ.S.X.M. 

Only  two  specimens  of  this  form  are  in  the  collection. 

Sublhmily  ISSITJA. 
HEMISPH^RIUS  FLAVIMACULA,  Walker. 
Benmph&riua  fiavimacttla,  Walker,  Brit.  Mils.  List.  II,  p.  378. 
Seven  specimens  of  two  or  three  varieties  are  in  the  collection. 
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Subfamily  TJICKJ  SIDjY. 
OTIOCERUS  FLEXUOSUS,  new  species. 

Somewhat  resembling  0.  cofiitvbertii,  Kirby,  but  of  smaller  size,  bav- 
in}; the  bead  composed  of  a  fbliolo  of  a  broad  oval  form  destitute  of  an 
angle  at  tbe  upper  extremity,  and  witli  the  milky-white  wing-covers 
marked  with  a  flexuous  red  line,  which  starts  beyond  the  base  and 
extends  out  to  the  forward  margin  of  the  apex,  a  large  red  spot  is  pres- 
ent on  the  opposite  side  of  the  apex,  and  a  red  trace  a  little  way  from 
the  base.  Head  with  a  red  spot  along  the  fore  border  of  the  foliole; 
principal  joint  of  anteume  ligulate;  elypeus  yellowish  white.  Legs  and 
abdomen  yellowish  white.  Genital  attachments  of  the  male  long,  slen- 
der, curved,  the  upper  one  single,  broad  ligulate,  grooved.  Ground 
color  of  wing-covers  and  wings  milk  white. 

Length  to  tip  of  abdomen,  1  mm.;  expanse  of  wing-covers,  10  mm. 

Tgpe.—So.  3120,  U.S.N.M. 

Only  two  specimens  of  this  delicate  insect  arc  in  the  collection. 

DIOSTROMBUS,  new  genus. 

Somewhat  resembling  a  Termes  in  the  form  of  the  wing-covers,  but 
with  a  short,  ovoid  body.  Head  roundish,  above,  including  the  large 
eyes,  prominent  in  front,  where  it  is  grooved  on  the  middle  line,  a  little 
wider  above,  and  carinated  on  each  lateral  margin;  below  this,  includ- 
ing the  elypeus,  beak-shaped,  flattened  on  the  sides;  very  long,  and 
continued  by  a  stout  rostrum  which  extends  to  the  posterior  cox;e; 
antenna',  second  joint  stout,  elaviforui,  and  completed  by  a  very  slender 
bristle;  eyes  broadly  circular,  the  vertex  emarginated  behind.  Pro- 
notum  moderatety  short,  emarginated  in  the  middle  so  as  to  appear 
bilobed;  mesonotum  large,  tumidly  convex,  the  scutellar  portion  very 
broadly  curved.  Legs  slender,  the  posterior  tibia;  stoutest,  armed  with 
two  stout  teeth  at  the  tip.  Costal  area  of  the  wing-cover  contracted 
for  a  long  space  beyond  the  middle,  followed  near  the  tip  by  two  diag- 
onal veins,  the  postcostal  area  continuous  to  near  the  tip,  crossed  before 
the  middle  by  a  single  vein,  and  at  tip  bounded  by  two  small  areoles, 
the  basal  areole  long  and  widening  toward  the  apex,  from  which  four 
veins  ran  acutely  oblique  outward  toward  the  apical  one-fourth  of  the 
wing-cover,  and  followed  by  four  others,  which  complete  the  series  on 
the  apical  portion;  all  but  the  two  short  apical  veins  are  connected  by 
single  cross-veins;  wings  very  small,  narrow.  Abdomen  contracted 
near  the  base,  tumidly  obese  behind  this  stricture,  the  apical  abdominal 
segment  deeply  and  broadly  sinuated  behind,  and  on  each  side  of  this 
with  a  large  curved  lamella,  last  ventral  segment  armed  each  side  with 
a  long,  curved  appendage. 
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DIOSTROMBUS  POLITUS.  new  species. 

Bright  rufofulvous,  or  dull  orange,  highly  polished.  Head  Asili- 
form,  the  clypeus  pale  yellow,  carinate  on  the  middle  line,  long  trian- 
gular, a  little  curved;  rostrum  dusky  at  tip;  eyes  black.  N'otum  a  lit- 
tle darker  than  the  rest  of  the  body.  Anterior  and  middle  tibiae  and 
tarsi  dark  brown;  spurs  of  the  pale  posterior  tibi;e  dusky  at  tip,  tarsi 
dark  at  tip.  Wing-covers  tinged  with  pale  brown,  the  veins  dark 
brown,  the  costal  area  yellowish;  wings  bordered  posteriorly  with 
brown;  postcostul  vein  stout,  blackish  brown,  especially  at  tip,  where 
the  apical  veins  are  also  coarse  and  dark. 

Length  to  apex  of  abdomen,  1  mm.;  expanse  of  wing-covers,  lit  mm. 

Type.— No.  3110,  U.S.X.M. 

Four  specimens  are  in  the  collection. 

Family  MEMBKAOIDjK 

ORTHOBELUS  FLAVIPES,  new  species. 

Form  similar  to  O.  hartiHensis.  Fairmaire,  but  with  the  humeral 
processes  shorter,  oblique,  curved,  sharp  edged,  and  acute  at  tip. 
Color  black  or  blue  black,  closely  covered  with  fine  bronze  pubescence. 
Head  short,  coarsely  punctate,  uneven,  with  the  lobes  of  each  side  of 
lateral  margin  reflexed;  eyes  brown,  prominent :  clypeus  tufted  with 
coarse,  long  pubescence.  Pronotum  roughly  and  coarsely  punctate 
throughout,  with  the  posterior  process  long,  slender,  carinate  above 
and  on  the  edges  and  acute  at  the  tip,  the  depression  back  of  the 
humeri  sometimes  with  a  small  white  spot,  middle  line  carinated 
throughout.  Wing-covers  yellowish  hyaline,  the  small  coriaceous  base 
very  thick,  black,  coarsely  punctate,  veins  pale  brown  from  base  out- 
ward, but  dark  brown  toward  the  tip,  areoles  of  the  avjical  series 
growing  narrower  toward  the  posteostal  bonier.  Sides  of  pro  and 
nieso  pleura  with  large  white  patches.  Legs  black,  tibiae,  apex  of 
femora,  and  all  but  tip  of  tarsi  yellowish,  bristly.  Veins  of  wing-covers 
punctate  and  set  with  bronze  bristles. 

Length  to  tip  of  thoracic  process,  4-4J  mm.;  to  tip  of  wing-covers, 
6  mm. 

Type.— So.  3142.  U.S.X.M. 

Seven  specimens  of  this  interesting  form  are  in  the  collection. 

MACH^ROTYPUS  SELLATUS,  new  species. 

Dull  brown,  bronze  pubescent,  resembling  Cainpi/hiccnfrux  curvidens, 
Fairmaire,  but  with  shorter  and  more  auriculate,  blunter,  excavated 
humeral  expansions.  Head  short,  bluntly  rounded,  closely  punctate, 
and  densely  covered  with  long  pubescence.  Pronotum  a  little  com- 
pressed anteriorly,  closely  punctate  and  pubescent,  with  two  small 
black  callosities  each  side,  a  transverse  raised  belt  just  behind  the 
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sulcus,  indented  on  the  middle  and  carinated  on  the  outer  margins, 
middle  line  carinated  throughout  to  the  very  tip  of  the  wedge-shaped 
process,  which  extends  as  far  as  the  apical  series  of  areoles  ol  the  wing- 
covers,  is  a  little  curved  down  and  very  acute  at  tip,  the  lateral  margin 
deeply  sinuated  before  the  base  of  the  humeral  auricles,  the  auricles 
triangular  above,  the  outer  angles  snbtriangular.  W  ing-covers  broad, 
triangular  at  tip,  the  coriaceous  base  very  small,  coarsely  punctate, 
blackish.    Legs  pale  brownish,  the  femora  and  tip  of  tarsi  darker. 

Length  to  tip  of  thoracic  process,  +  mm.;  to  tip  of  wing-covers, 
5-5£  mm. 

Type.—'So.  3141,  U.S.X.M. 

Seven  specimens  of  almost  uniform  appearance  arc  in  the  collection. 
Family  < 'KRCOf'ID.E. 

MONECPHORA  ASSIMILIS,  new  species. 

Body  moderately  narrow,  dark  brown  or  black  when  mature,  the 
wing-covers  carried  steeper  than  usual.  Head,  as  seen  from  above, 
shorter  than  wide,  the  vertex  coarsely  effaced-punctate,  scabrous,  green- 
ish black,  longitudinally  impressed  each  side  of  middle,  the  interven- 
ing surface  with  large  tumid  elevations,  and  the  apex  recurved;  face 
moderately  prominent,  a  little  rough,  broadly  grooved,  with  the  carina tc 
borders  spreading  apart  below;  rostrum  yellowish,  extending  behind 
the  middle  coxa1.  Pronotum  transverse, convex,  rugnlose  and  coarsely, 
closely  punctate  behind  the  impressed  anterior  lobe.  Wing-covers 
moderately  narrow,  densely  punctate  and  scabrous,  iinely  pubescent, 
obliquely  rounded  at  tip.  Mctasternum,  pleural  pieces,  and  coxae  yel- 
lowish; legs  black  or  piceous,  the  middle  and  posterior  tibiie  sometimes 
pale. 

Length  to  tip  of  wing-covers,  OJ-8  mm.;  width  of  pronotum,  2.1  mm. 
Type.— ~8o.  3139,  TT.S.X.U. 

Fourteen  specimens  of  three  degrees  of  maturity  are  in  the  collec- 
tion. The  females  are  usually  larger  than  the  males  and  less  firm  in 
texture  of  wing-covers. 

Subfamily  Al>HEOTHOUIXA. 

PHIL^NUS  SPUMARIUS,  Linnaeus. 

Cereopis  epumaria,  Lixx.ki  s,  Syst.  \:it..  12  ed.,  p.  70s. 

Twenty-nine  specimens  of  two  or  three  varieties  of  this  species  are 
present  in  the  collection. 

LEPYRONIA  GROSSA,  new  species. 

This  is  a  larger,  more  robust,  and  inflated  form  than  L.  coleoptrata, 
Linnauis.  The  pattern  of  marking  of  the  female  is  much  like  that  of 
the  species  cited,  but  it  is  nearly  twice  as  large.  Surface  dull,  grayish 
clay  drab,  black  beneath  and  on  the  terguin,   Vertex  usually  blackish 
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in  the  males,  grayish  drab  in  the  females,  wider  than  long,  angularly 
curbed,  with  the  tip  callous  and  a  little  recurved,  pale,  followed  behind 
by  a  broad  impression,  the  surface  generally  uneven,  closely  covered 
with  grayish  pubescence;  eyes  oblique,  continuing  the  curve  of  the 
lateral  margin,  brown;  front  tumidly  convex,  mostly  black,  coarsely 
ribbed,  longer  than  wide,  separated  from  the  spindle-shaped  elypeits  by 
a  constricted  interval;  rostrum  black,  pale  in  the  middle,  reaching  to 
the  middle  coxie.  Pronotum  uneven,  wider  than  long,  closely  pubes- 
cent, triangularly  emarginate  posteriorly,  callosities  wide  apart,  trans- 
verse, suboval,  indented  in  the  middle,  the  surface  unevenly  granulated 
and  with  some  obsolete  punctures,  lateral  margins  a  little  oblique,  mid- 
dle line  sulcated.  Scntelluin  faintly  each  side  of  the  middle,  minutely 
shagreened  and  punctate,  with  the  sides  feebly  sinuated,  the  middle 
with  a  short  prominent,  thick  ridge,  tip  acute  and  pale.  Wing-covers 
much  inflated,  as  usual  longer  than  the  body,  the  inner  margin  of  apex 
oblique,  the  outer  oblique  and  a  little  curved,  the  base  uneven,  with 
two  or  three  impressed  spaces  on  and  interior  to  the  costal  area,  one 
of  these  runs  from  costa  diagonally  inward,  base  with  a  large  trian- 
gular black  spot,  which  starts  at  the  scutellum  and  runs  back  obliquely 
outward  to  behind  the  middle  of  the  costa,  from  this  a  broad  band 
runs  obliquely  inward  behind  the  apex  of  the  clavus;  inner  corner  of 
corium  with  a  black  spot,  which  is  sometimes  forked;  pale  portion  of 
disk  dotted  with  black  in  the  female;  surface  generally  pubescent. 
Legs  piceous  or  black,  the  posterior  tibiae  bounded  with  pale.  Meso- 
sternum  with  a  pale  spot. 

Length  to  apex  of  wing-covers,  7-1)  mm. ;  width  of  pronotum,  .">-.'U  mm. 

T>/pe.—y<>.  3133,  TJ.S.X.M. 

Twenty-six  specimens  of  this  fine  species  are  present  in  this  collec- 
tion. The  black  markings  on  the  wing-covers  of  the  male  are  more 
sharply  denned  and  concentrated  than  in  the  female.  The  male  is  also 
relatively  rounder  and  broader  than  the  female. 

PHILAGRA  ALBINOTATA,  new  species. 

Robust,  subovate,  obscure  dark  brown,  marked  with  a  costal  longi- 
tudinal pale,  angular  spot,  or  with  a  rhomboidal  spot  near  the  costal 
apex  and  two  or  more  pale  spots  on  the  disk  of  the  wing-covers.  Head 
produced,  recurved  toward  the  tip,  forming  a  cylindrical  tapering  horn, 
with  a  polished  callous  tip,  shagreened  and  somewhat  punctate  on  the 
middle  and  basal  part  of  vertex ;  face  polished,  having  a  broad  yellow 
vittata  which,  originating  near  the  tip,  forks  to  follow  the  margin  back 
to  base  and  then  continues  upon  the  pleura  to  posterior  coxa' ;  rostrum 
stout,  piceous,  reaching  to  middle  coxa'.  Pronotum  a  little  wider  than 
long,  scabrous,  a  little  coarsely  punctate  in  front,  pubescent,  with  a 
yellow  spot  each  side  next  the  callosities,  posterior  margin  deeply, 
triangularly  emarginated,  with  a  slender  carinate  line  on  the  middle 
which  continues  on  the  head;  scutellum  with  an  ivory-yellow  spot  at 
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tip.  Wing-covers  of  moderate  width,  strongly  arcuated  on  tlie  costal 
border,  nearly  straight  on  the  opposite  margin  to  near  the  tip,  the  tip 
obliquely  curved,  the  surface  minutely  scabrous,  finely  pubescent,  with 
a  series  of  about  four,  approximate,  oblong,  small  pale  spots  on  the 
disk,  and  a  larger  one  near  the  apex  of  costa,  the  costal  margin  strongly 
reflexed.  Sternum  and  venter  banded  with  white.  Legs  pale  chestnut 
brown,  the  middle  and  posterior  coxa'  and  adjoining  pleural  pieces 
whitish  yellow. 

Length  to  end  of  wing-covers,  ll|-llM  mm.;  width  of  pronotum, 
2$-3  mm.;  length  of  horn  of  bead,  2^  mm. 
Type.— Ho.  3138,  U.S.X.M. 

Eleven  specimens  of  this  singular  insect  are  in  the  collection. 
APHROPHORA  MAJOR,  new  species. 

Form  similar  to  that  of  A.  alni,  Fallen;  pale  brownish  testaceous, 
with  a  tinge  of  gray,  minutely  pubescent,  densely  and  roughly  punctate. 
Vertex  about  half  as  long  as  wide,  luuately  arcuated,  and  oblique  at  the 
very  tip,  middle  line  carinated  on  a  longitudinal  ridge,  which  is  darker 
than  the  adjoining  surface,  apical  margin  callous  and  pale;  front  low, 
longer  than  wide,  moderately  convex,  curving  narrower  iuferiorly, 
crossed  by  sharp-cut,  yellowish  ribs,  which  are  separated  by  black, 
punctate  grooves,  the  middle  line  callous,  and  pale  above,  clypeus  with 
a  central  dagger-shaped  white  callosity,  which  connects  above  with  the 
callous,  white  transverse  border  of  the  apex  of  front;  cheeks  tawny, 
unevenly  punctate;  rostrum  piceous  toward  the  tip,  reaching  to  the 
posterior  coxas.  Pronotum  very  feebly  convex,  longer  than  wide,  punc- 
tate with  brown  in  uneven,  transverse  rough  grooves,  the  lateral  mar- 
gins obliquely  narrowing  posteriorly,  the  middle  of  apical  margin 
slightly  acute,  posterior  margin  triangularly  cmarginated,  the  middle 
line  interruptedly  carinated;  scutellum  abruptly  tapering  from  middle 
to  tip,  punctate  with  brown  at  base,  pale  yellowish  and  smooth  near 
the  tip.  Wing  covers  gradually  tapering  to  an  almost  acute  tip,  closely 
and  a  liitlo  more  coarsely  punctate  toward  the  base,  the  inner  margin 
quite  straight  until  next  the  slightly  expanded  tip,  the  costal  margin 
gently  curved,  veins  long,  forming  long  narrow  areoles,  cells  of  the 
apex  short  and  narrow,  the  discoidal  middle  vein  marked  on  the  center 
with  a  pale  round  spot.  Margins  of  the  meso  and  meta  pleura  and 
sternum  whitish  testaceous.  Legs  pale  tawny,  tinged  with  darker',  the 
apex  of  all  the  tarsi  piceous.    Venter  polished,  pale  tawny. 

Length  toend  of  abdomen,  7-11  mm.;  to  tipof  wing-covers,  10-13Jmm. ; 
width  of  pronotum,  —  mm. 

Type.—Xo.  3134,  T.S.N.M. 

Twenty  specimens  of  this  variable  species  were  placed  in  the  collec 
tion.  The  range  of  variation  in  the  size  of  the  individuals  is  some- 
thing most  remarkable.  In  some  specimens  also  the  apex  of  the  bead 
is  acute  and  almost  triangular. 
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APHROPHORA  OBLIQUA,  new  species. 

Pale  fulvo- testaceous,  coated  with  grayish  pubescence,  form  of  A.  nhii, 
Fallen.  Vertex  short,  lunate,  with  the  apex  a  little  triangular  and  re- 
curved, the  adjoining  margin  pale  and  smooth,  a  transverse  groove 
crosses  the  line  of  the  ocelli,  and  a  depression  exists  behind  the  ocelli, 
surface  uneven  punctate,  depressed  area  curving  inward  from  the  eye 
pale;  front  moderately  convex,  acute  at  the  summit  of  the  fusiform 
callous  middle  line,  which  is  smooth  and  pale  yellow,  and  with  a 
black  suture  each  side  above,  transverse  ribs  course,  yellowish,  with 
the  intervening  sutures  blackish,  punctate,  and  having  the  depression 
at  the  apex  closely  punctate  with  black;  elypeus  with  a  triangular 
callosity  at  base,  which  is  followed  below  by  a  dagger-shaped,  also 
pale,  callosity,  bounded  each  side  by  lines  of  punctures;  cheeks  uneven, 
punctate;  rostrum  yellowish,  reaching  behind  the  posterior  coxa', 
black  at  tip.  Pronotum  a  little  longer  than  wide,  obcure  orange 
anteriorly,  dark  brownish  behind  and  on  the  scutellum,  coarsely  punc- 
tate in  wavy  lines  posteriorly,  less  closely  so  anteriorly,  middle  line 
roughly  carinated,  posterior  margin  triangularly  sinuated,  the  lateral 
margins  oblique,  anterior  margin  acute  in  the  middle;  scutellum 
acutely  tapering  to  tip,  with  the  lateral  margins  yellowish.  Wiug- 
covers  pale  grayish,  the  base  fuscous,  disk  fuscous,  mottled  with  pale 
testaceous,  covered  with  fine  pubescence,  a  broad,  broken,  pale  diag- 
onal band  extends  from  the  inner  angle  of  the  elavus  to  before  the 
middle  of  the  costa,  inner  end  bending  back  upon  the  clavns,  surface 
rough  and  punctate,  the  apical  one-third  pale,  with  a  brown  spot  at 
tip.  Legs  testaceous,  with  the  apex  of  tibia'  and  bands  on  joints  of 
tarsi  brown.  Abdominal  segments  bordered  witli  whitish.  Spots  on 
sides  of  mesopleura  and  posterior  part  of  metapleura  whitish. 

Length  to  tip  of  wing-covers,  8-.SA  mm.;  width  of  pronotum,  mm. 

ity/Mi.— Xo.  3iar>,  r.s.x.M. 

Thirteen  specimens  are  present  in  the  collection. 

APHROPHORA  INTERMEDIA,  new  species. 

Somewhat  broader  than  the  preceding  species,  but  similarly  marked 
and  more  than  twice  as  large.  Color  pale  brown,  finely  grayish  pubes- 
cent, densely  and  rather  finely  punctate  on  the  upper  surface  and 
wing-covers.  Head  dull  tawny  brown  above,  black  beneath,  the 
vertex  short,  uneven,  anterior  margin  a  little  curved,  almost  triangu- 
lar, with  the  rellexed  margin  callous  and  pale,  middle  depressed, 
unevenly,  somewhat  remotely,  punctate,  eyes  dark  brown,  not  promi- 
nent; front  rather  short,  blunt  subclinical,  convex,  coarsely  ribbed,  the 
sutures  coarsely  punctate,  above  the  base  of  elypeus  callous,  yellow; 
cheeks  uneven,  rough,  punctate  in  places,  hirsute,  bordered  with 
yellow;  antenna}  honey  yellow;  rostrum  black  at  base  and  tip,  yellow 
in  the  middle,  reaching  upon  the  posterior  coxie.    Sternal  and  pleural 
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pieces  bordered  and  marked  with  yellow.  Coxse  piceous,  tlie  posterior 
pair  and  metasternuin  yellowisli  testaceous ;  anterior  and  middle  femora 
testaceous,  twice  banded  with  black,  the  posterior  femora  piceous,  with 
the  tibia?  piceous  and  banded  witli  yellow,  apex  of  tarsi  piceous. 
Wing-covers  with  a  fuscous  cloud  at  base,  omitting  the  clavus,  on  the 
middle  a  large  subtriangular  band,  the  two  dark  areas  separated  by 
an  oblique,  white  band,  apex  almost  hyaline,  marked  next  the  inner 
extremity  by  a  long,  dusky  spot,  the  two  extreme  apical  areoles  much 
longer  than  the  others,  the  series  of  small  ones  next  beyond  the  costal 
area  separated  by  oblique  veins;  wings  dark  brown.  Abdomen  dull 
black,  the  sutures  very  slenderly  pale,  and  the  connexivum  bordered 
with  pale  yellow. 

Length  to  tip  of  wing  covers,  11-12  mm.;  width  of  pronotum, 
3§-4  mm. 
Type.— No.  3136,  TT.S.lOr. 

Ten  specimens  are  in  the  collection.  They  vary  somewhat  in  depth 
of  color,  but  otherwise  seem  to  be  unusually  uniform  in  appearance. 

APHROPHORA  FLAVIPES,  new  species. 

Narrower  than  either  of  the  foregoing  species,  pale  fulvo-testaceous, 
roughly  punctate  on  most  of  the  upper  surface.  Vertex  yellow,  with 
a  broad,  brown  stripe  on  the  middle,  longer  than  in  either  of  the  pre- 
ceding species,  the  anterior  margin  acute,  with  the  tip  a  little  pro- 
duced, roundedly  triangular,  slightly  reflexed,  obsoletely  carinated  on 
the  middle,  the  surface  sunken  at  the  position  of  the  ocelli;  eyes 
oblique,  very  moderately  prominent;  front  much  longer  than  wide, 
nearly  ovate,  high,  very  convex,  middle  callous  line  yellow,  very  slen- 
der, with  the  sutures  each  side  closely  punctate  with  brown,  transverse 
ribs  line,  tawny,  with  the  sutures  dark,  slender,  punctate;  rostrum 
reaching  behind  the  posterior  coxae,  broadly  piceous  at  tip.  Pronotum 
longer  than  wide,  latero-posterior  margins  obliquely  narrowing  pos- 
teriorly, sinuatcd  at  base  to  lit  the  wing-cover,  a  broad,  black  stripe  on 
the  middle  anteriorly,  covering  the  acuminate  point  of  the  margin, 
each  side  of  this  is  orange-colored  spot,  posterior  half  of  surface  dusky, 
and  thickly  punctate,  middle  line  interruptedly  carinate,  the  posterior 
margin  triangularly  and  deeply  emarginate,  the  lateral  margins 
broadly  reflexed.  Scutellum  pale  orange,  finely  punctate,  fuscous  on 
the  middle,  slenderly  tapering  behind  the  middle,  making  a  narrow 
tip.  Wing-covers  pale  brownish  testaceous,  with  an  irregular  brown 
spot  next  costal  margin  crossing  near  the  base,  another,  larger,  across 
the  disk,  and  a  third,  smaller  one,  next  the  middle  of  the  auteapical 
series  of  areoles,  a  series  of  four  or  five  diagonal  cross-veins  on  the 
postcostal  apex,  one  of  the  second  series  of  brown  spots  is  placed  upon 
the  middle  of  clavus.  Breast  and  legs  mostly  yellow,  apex  of  the 
tarsi  piceous.  Venter  fulvous,  tinged  with  yellow, 
l'roc.  N.  M,  vol.  xix  19 
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Length  to  end  of  wing-covers,  9-10J  mm.;  width  of  pronotum, 
2!|-r!i  mm. 

Tape.— No.  3137,  17.S.N.M. 

Twelve  specimens  of  this  species  are  in  the  collection. 

APHROPHORA  INDENTATA,  new  species. 

Testaceous,  with  a  pale  grayish-brown  tinge,  polished,  roughly,  but 
closely  and  finely  punctate,  in  form  similar  to  A.  quailriiwtattt,  Say,  but 
rather  broader,  and  different  in  details.  Vertex  short,  xubtriangular, 
with  the  apex  prominent,  the  margin  raised,  thick  and  callous,  pale, 
middle  carina  very  prominent,  the  surface  each  side  of  it  much 
depressed,  with  dark  patches  in  the  hollows,  and  on  two  spots  on  the 
anterior  margin,  front  very  prominent,  convex,  but  little  longer  than 
wide,  with  an  ivory-white  spot  above,  the  middle  line  punctate  with 
black  each  side,  transverse  sulci  blackish,  the  upper  ones  more  distinctly 
punctate,  the  apex  and  clypeus  testaceous;  rostrum  soiled  testaceous, 
reaching  upon  the  posterior  coxie,  piceous  at  tip.  Pronotum  scarcely 
longer  than  wide,  very  convex,  carinated  on  the  middle  liue,  acute  at 
forward  end  of  the  carina,  latero-posterior  margins  oblique,  the  lateral 
margins  short,  nearly  straight,  feebly  carinate;  surface  coarsely  punc- 
tate, marked  with  irregular  brown  spots  or  clouds;  scutellnm  pale, 
indented,  brown,  and  punctate  in  the  middle,  slender,  short,  acute, 
and  pale  at  tip.  Wing-covers  whitish-testaceous,  tumidly  inflated  on 
the  middle  back  of  the  costal  area,  unevenly  marbled  with  brown, 
leaving  interruptions  on  some  of  the  veins,  usually  with  a  brown  spot 
on  the  middle  of  the  anteapical  series,  a  smaller  one  near  the  apex, 
costally,  and  three  small  streaks  at  tlie  end  of  three  apical,  superior, 
veins,  postcostal  space  marked  with  only  one  small  areole.  Legs 
soiled  testaceous,  the  femora  clouded  with  a  brown  spot,  and  two 
faint,  dusky  bauds  ou  the  tibia',  tarsal  nails  piceous.  Sternum  and 
pleura  pale  testaceous.  Venter  orange  fulvous,  smooth,  sutures  of  the 
segments  narrowly  bordered  with  rufous. 

Length  to  tip  of  hemelytra,  7-8  mm. ;  width  of  pronotum,  2J  mm. 

Typr.—So.  3132,  U.S.X.1I. 

Eight  specimens,  all  more  or  less  different,  are  in  the  collection. 

Family  JASSIDvE. 

PETALOCEPHALA  DISCOLOR,  new  species. 

Long  and  narrow,  rusty  brown  with  a  tinge  of  orange.  Head  a  little 
longer  than  the  prothorax,  triangularly  rounded  at  the  apex,  the  ex- 
treme tip  recurved ;  surface  dull,  densely,  minutely  scabrous,  obsolete]}' 
pubescent,  almost  flat,  the  anterolateral  margin  reflexed,  the  middle 
line  bluntly  elevated;  eyes  dark  brown,  but  little  raised  above  the 
margin;  ocelli  seated  against  a  slight  depression;  face  broadly  scooped 
out,  black,  with  a  yellow  fusiform  stripe  on  the  middle,  clypeus  and 
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rostrum  yellow;  antennae  yellow,  the  bristle  brown,  the  basal  three 
joints  moniliforni.  Pronotum  convex  on  the  dorsal  portion,  unevenly 
rugulose  and  punctate,  marbled  or  clouded  with  fuscous,  depressed 
anteriorly  to  the  level  of  the  head,  anterior  margin  pale,  a  little 
curved,  shorter  than  the  posterior  one,  the  posterior  margin  broadly 
bilobate,  the  lobes  separated  by  a  deep  and  wide  sinus,  widely  testa- 
ceous, the  humeri  bluntly  triangular;  mesonotum  small,  transverse, 
indented  each  side  of  base  of  scutellum  and  with  three  pale  callosities 
at  that  point;  scutellum  very  small,  triangular,  pointed  witli  brown 
like  the  rest  of  the  notum.  Wing-covers  almost  parallel-sided,  widen- 
ing at  the  base  of  the  membrane,  and  obliquely  curving  from  thence  to 
apex,  color  dull  pale  hyaline,  streaked  and  bordered  with  brown  areas, 
irregularly  punctate  and  rugulose.  the  clavus  opaque,  thick,  dark 
brown,  the  inner  border  interrupted  with  whitish,  veins  pale  brown, 
partly  interrupted  with  whitish,  veins  of  the  apical  cells  next  the  costal 
border  short,  broken,  a  little  sinuous,  dark  brown.  Legs  pale  dull 
brown,  darker  at  the  ends  of  the  members  and  tips  of  tarsi.  The  under 
side  black,  and  the  segments  all  edged  with  whitish. 

Length  to  end  of  abdomen,  7-!l  mm.;  to  tip  of  wing-covers. 
mm.;  width  of  base  of  pronotum,  2.1-3  mm. 

'/';//«'. — Xo.  3143,  U.S.K..M. 

Pour  specimens,  varying  in  colors  and  marking,  are  in  the  collection. 
LEDRA  AUDITURA,  Walker. 
Ledra  audiliira,  Walker,  Brit.  Mas.  List,  Supp.,  p,  249. 
x^ine  specimens,  some  of  which  are  very  large  females,  are  present  in 
this  collection.    They  vary  considerably  in  colors  and  patterns  of 
marking. 

PENTHIMIA  ATRA,  Fabricius. 

1'enthimia  atra,  Faijkicius,  Ent.  Syst.,  JV,  p.  5r>,  No.  36. 

Four  specimens  of  large  size  and  black  color  are  in  this  collection. 
One  individual  has  a  pale  band  across  the  pronotum. 

PARABOLOCRATUS  GUTTATUS,  new  species. 

Elongated,  bright  pea  green,  polished.  Head  almost  as  long  as  wide, 
triangularly  rounded  in  front,  the  subacute  apex  a  little  upturned, 
eyes  brown,  long,  bluntly  triangular  on  the  inner  side,  the  depressed 
middle  crossed  by  two  impressed  lines,  and  a  very  slender  impressed 
line  on  the  middle;  antenme  very  long  and  slender,  yellow  from  base 
to  middle,  brown  from  thence  to  tip.  Pronotum  short,  sublunate,  with 
the  lateral  ends  diagonal  and  moderately  rounded,  the  surface  very 
finely  wrinkled.  Sternum  and  legs  paler,  the  femora  with  some 
black  specks,  the  tibia'  dotted  with  black,  and  with  black  spines. 
Wing-covers  wedge-shaped  when  closed,  a  little  tinged  with  yellow 
above,  the  margin  of  the  clavus  marked  with  two  black,  small  spots. 
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one  of  which  is  on  the  apex,  apical  ends  of  membrane  with  two  or 
three  black  traces,  the  surface  highly  polished. 

Length  to  tip  of  wing-covers,  6-7  mm.;  width  of  pronotum,  2  mm. 

Type.— No.  3140,  U.S.N.M. 

Ten  specimens  are  in  the  collection. 

SELENOCEPHALUS  VITTATIPES,  new  species. 

Pale  straw  color ;  head  broad,  vertex  sublimate,  subtriangular  and  a 
little  recurved  at  tip,  the  surface  transversely  depressed  and  slightly 
discolored;  eyes  large,  ovate,  brown;  front  broad  and  short,  fuscous 
below,  and  crossed  by  close-set,  fine  brown  lines.  Pronotum  broad, 
the  transverse  tabulate  anterior  lobe  callous,  the  surface  back  of  this 
crossed  by  fine,  close  wrinkles.  iScutellum  smooth,  triangular,  wider 
than  long,  acute  at  tip.  Testaceo-hyaline,  with  yellowish  veins.  Legs 
dull  straw  yellow,  with  a  black  stripe  on  the  posterior  side  of  the 
femora  and  tibia". 

Length  to  tip  of  wing-covers,  7  mm.;  width  of  prouotum,  2i  mm. 

Type.—'So.  3127.  U.S.N.M. 

Only  one  specimen,  a  female,  is  in  the  collection. 

SELENOCEPHALUS  CINCTICEPS,  new  species. 

Pale  green,  slender,  with  a  slight  black  band  behind  the  tip  of  vertex. 
Head  short,  sublimate,  sc  arcely  wider  than  the  pronotum,  the  vertex 
feebly  angular  on  the  pale,  recurved  tip,  this  part  separated  behind 
by  a  transverse,  impressed  line  which  is  usually  colored  black,  the 
middle  line  behind  this  very  slender,  black,  front  long,  gradually 
curving  narrower  below,  banded  with  slender  black  lines,  clypeus,  ros- 
trum, and  cheeks  ivory  yellow.  Eyes  brown.  Pronotum  short,  green, 
with  the  front  border  and  oblique  sides  yellowish,  a  little  uneven  and 
indented  anteriorly,  the  posterior  submargin  including  the  sides  lin- 
early impressed  and  the  edge  reflexed;  scutellum  yellowish,  triangular, 
depressed  across  the  middle,  acute  at  tip.  Legs  yellowish,  with  the 
spines  and  tips  of  tarsi  brown.  Under  side  ivory  white.  Wing-covers 
highly  polished,  long  and  narrow,  yellow  posteriorly  and  almost  white 
along  the  costal  border. 

Length  to  tip  of  wing-covers,  5-6  mm. ;  width  of  pronotum,  lj-ljmm. 

Type.—'So.  3128.  U.S.X.M. 

Fifteen  specimens,  including  two  or  three  varieties,  are  iu  the  collec- 
tion. Some  of  the  males  have  a  wide  black  spot  across  the  end  of  the 
wing-covers. 

PACHYOPSIS  MUNDUS,  new  species. 

Pale  greenish  yellow,  almost  opaque,  front  and  vertex  almost  coalesc- 
ing, convex,  the  vertex  short.  Pronotum  as  wide  as  the  head  with  the 
eyes,  much  wider  than  long,  narrowly  wrinkled,  with  the  sides  rounded, 
and  the  disk  moderately  convex,  having  an  impressed,  transverse, 
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curved  line  anteriorly.  Scntellnm  with  a  roundish  fossa  each  side  of 
base.  Wing-covers  very  coarsely  and  obsoletely,  remotely  punctate. 
Legs  pale  yellowish. 

Length  to  tip  of  wing-covers,  0  mm. ;  width  of  pronotum,  2  mm. 

Type.— 'So.  3120,  1/.S.X.M. 

Only  two  specimens  are  in  the  collection.  Xot  so  stout  as  P.  robus- 
tus,  Uhler. 

EU ACANTHUS  INTERRUPTUS,  Linnseus. 

Euacanthits  inlerruptus,  I.inn.eus,  Fauna  Suec.,  p. 889 
Six  specimens  of  two  varieties  are  present. 

EU  ACANTHUS  ANGUSTATUS,  new  species. 

Much  narrower  and  longer  than  the  preceding  species,  and  with 
fully  developed  wing-covers.  The  head  is  also  less  indented  and 
slightly  narrower.  Color  black;  head  with  a  large  yellow,  angular 
spot  next  the  eye  and  extending  behind  connects  with  the  same  color 
on  the  cheeks,  each  side  of  middle  behind  is  round  fossa,  followed 
exteriorly  by  a  shallow  groove;  face  yellow,  with  three  black  spots 
above,  surmounted  by  a  yellow  dot  iu  the  black  of  the  vertex,  and  on 
the  middle  a  black  dot.  Pronotum  sublimate,  polished,  partly  bordered 
each  side  before  by  a  yellow  band.  Scutellum  with  a  yellow  subtri- 
angular  spot  at  base,  and  the  acute  tip  also  yellow.  Wing-covers  long 
and  narrow,  black,  polished,  bordered  with  pale  yellow.  Middle  of 
sternum  with  a  black  spot.  Venter  narrowly  yellow  on  the  sutures  of 
the  segments. 

Length  to  tip  of  hemelytra,  6J-T  mm.;  width  of  pronotum,  1J  mm. 
Type.— So.  ,.'il2»,  U.S.>\M. 

Eight  specimens  are  present.  Possibly  this  is  the  macropterous 
form  of  the  preceding,  but  it  offers  a  few  structural  points  of  difference 
therefrom. 

TETTIGONIA  VIRIDIS,  Linnseus. 

Tettigonia  viridis,  Linx.eus,  Fauna  Suec,  ]».  896. 

Thirteen  specimens  of  the  common  form  are  present  in  the  collection, 
although  some  are  of  large  size. 

TETTIGONIA  FERRUGINEA,  Fabricius. 

Tetligonia  femiyinea,  Fabricius,  Entom.  Syst.,  p.  32,  No.  22. — SlGNORET,  Ann. 
Soc.  Ent.  France,  1863,  p.  676,  pi.  XXII,  flg.  5. 

Fifteen  specimens,  almost  exactly  alike,  contribute  a  showy  element 
to  the  collection.  The  name  given  to  this  species  by  Fabricius  is  unfor- 
tunate, since  the  insect,  instead  of  being  ferruginous,  is  usually  of  a 
bright  orange  yellow,  with  black  markings. 
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TETTIGONIA  GUTTIGERA,  new  species. 

Form  similar  lo  T.  nigroguttata,  Signoret,  but  with  a  shorter  head 
and  wider  prouotum.  Color  orange  or  pale  yellow,  with  the  surface 
polished.  Vertex  much  wider  than  Ion;;,  bluntly  triangular  and  tumid 
on  the  apical  division,  and  which  is  bounded  behind  by  a  wide  trans- 
verse impression,  before  the  middle  three  black  dots,  basal  division 
incised  on  the  middle,  and  with  the  posterior  margin  carina  tod;  front 
nearly  conical,  convex,  distinctly  cross-ribbed,  on  the  middle  above  is 
a  black  dot,  the  two  lateral  spots  of  the  vertex  sometimes  overlapping 
on  the  front;  clypeus  prominently  ridged;  the  rostrum  very  slender, 
reaching  to  the  middle  coxa1;  superior  cheeks  with  a  wide,  deep  lon- 
gitudinal groove.  Pronotum  transverse,  wider  than  the  head,  ante- 
riorly lower  than  the  bead,  finely  wrinkled,  coarsely  and  obsoletely 
punctate,  the  sides  curving  down,  and  the  posterior  margin  curving 
forward,  middle  of  posterior  margin  triangularly  emarginute;  meso- 
notum  triangular,  depressed, obsoletely  punctate,  the  scutellar  portion 
elevated.  Wing-covers  translucent,  thin,  the  veins  and  cells  long  and 
mostly  parallel-sided,  unevenly  rugulose,  broadly  curved  at  tip.  Legs 
and  beneath  pale  yellow,  the  spines  a  little  darker,  and  the  tip  of  tarsi 
piceous. 

Length  to  tip  of  wing-covers,  10  mm.;  width  of  base  of  pronotum, 
2J  mm. 

Tjipt:— Xo.  3125,  tJ.S.NJM. 

Five  specimens  are  in  the  collection,  of  which  one  is  much  paler  than 
the  others. 

THAMNOTETTIX  SELLATA,  new  species. 

Broad  spindle-shaped,  testaceous  with  a  faint  bluish  tinge,  dotted 
and  speckled  with  pale  brown,  and  with  a  large,  brownish  spot  on  the 
middle  of  the  wing-covers  conjointly,  the  tip  and  two  or  three  traces 
darker  brown.  Vertex  ivory-yellowish,  sublunate,  slightly  triangular, 
at  tip,  with  a  row  of  tine  points  near  the  anterior  margin  and  more 
remote  dots  on  the  posterior  margin :  front  conically  narrowing  below; 
eyes  brown.  Pronotum  transverse,  highly  polished,  crossed  by  a  few 
fine,  scratched  lines,  color  ivory-yellow,  lateral  angles  acutely  narrow- 
ing, the  posterolateral  margin  oblique.  Mosodorsum,  including  the 
scutellnm,  triangular  and  a  little  shorter  than  wide,  with  two  small 
brown  dots  near  base,  separated  by  a  slender  line,  and  followed  on  the 
scutellum  by  a  brown,  transverse  spot,  seutellum  bounded  at  base  by  a 
curved  suture.  Wing-covers  curved,  wedge-shaped  by  contact  at  the 
apical  area,  finely  dotted,  sprinkled  and  veined  with  brown,  the  ovate, 
central  spot  partly  margined  with  darker  brown,  effaced  on  the  sutural 
line,  apex  of  membrane  with  a  suffused  brown  spot  which  has  a  few 
pale  dots  inclosed  in  it,  the  superior  apical  angle  rectangular,  cos- 
tal border  curved,  pale,  the  subcostal  vein  speckled  with  brown.  Legs 


295 


spotted  and  dotted  with  brown,  the  tibia?  with  a  brown  dot  at  base  of 
many  of  the  spines,  tarsal  joints  interrupted  with  brown. 

Length  to  tip  of  wing-covers,  U  mm.;  width  of  pronotum,  ljmm. 

Type— No.  3130,  U.S.X.M. 

Only  two  specimens  of  this  modest  little  species  are  in  the  collection. 
It  somewhat  resembles  .laxxus  semimuhix,  Say,  in  pattern  of  marking 
and  colors,  but  it  is  a  much  wider  insect,  more  wedge-shaped  posteri- 
orly, and  with  a  more  acute  vertex. 

LIMOTETTIX?,  species. 

Twelve  specimens  of  a  long  and  narrow  species  related  to  Delto- 
cephalus  are  present  in  one  of  the  boxes.  This  insect  has  so  much  resem- 
blance to  the  European  insects  of  this  type  that  I  hesitate  to  describe 
it,  believing  that  it  must  have  been  published  heretofore  by  some  of 
the  German  or  Scandinavian  entomologists. 

The  Psyllidae  of  the  collection  have  been  worked  up  by  Mr.  E.  A. 
Schwarz,  and  his  descriptions  are  herewith  appended. 

ANOMONEURA,  Sehwarz,  new  genus. 

Head  strongly  inclined :  plates  of  vertex  anteriorly  obliquely  trun- 
cate and  subtriaugularly  produced  near  the  anterior  ocellus;  frontal 
processes  cone-shaped,  depressed  below  the  level  of  the  vertex:  eyes 
large  globular :  anterior  ocellus  visible  from  above;  antenna' long  and 
slender;  third  joint  much  longer  and  thinner  than  the  second.  Pro- 
notum strongly  ascending  posteriorly,  lateral  impressions  distinct; 
dorsulum  transverse,  slightly  ascending  posteriorly.  Fore  wings  elon- 
gate, membraneous,  of  equal  width  from  middle  to  apical  fourth,  apical 
edge  rounded  but  not  regularly  so,  the  tip  of  the  wing  being  much 
nearer  to  the  anterjor  than  to  the  posterior  costa ;  petiolus  cubiti  about 
half  the  length  of  the  discoidal  part  of  subcosta;  a  long  pterostigma; 
radius  slightly  curved  and  normal  at  its  basal  half,  beyond  the  middle 
giving  forth  two  (sometimes  three,  or  even  four)  parallel  cross  veins 
which  run  obliquely  through  the  radial  cell  to  the  outer  costa;  at  apical 
fourth  the  radius  bifurcates,  thus  forming  a  large  marginal  cell,  which 
is  crossed  by  the  fourth  furcal  vein ;  stem  of  second  fork  greatly  arched 
at  basal  half;  discoidal  cell  closed,  first  marginal  cell  much  smaller  than 
the  second;  fourth  furcal  vein  running  in  the  tip  of  the  wing;  hind 
tibia;  not  toothed  at  base ;  genital  plate  and  forceps  of  male  without 
appendages. 

Belongs  to  the  tribe  I'syllini  and  agrees  with  the  genus  Psylla  (as 
defined  by  Fr.  Lo-w)  in  shape  of  the  body  and  in  formation  of  cephalic 
parts,  but  differs  in  the  form  of  the  fore  wings,  and  more  especially  in 
the  venation.  The  latter  is  altogether  most  unusual,  and  would  have 
been  considered  as  an  accidental  abnormity  if  a  single  specimen  only 
had  been  examined.   The  number  of  accessorial  veins  connecting  the 
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radius  with  the  outer  cost  a  varies  from  two  to  four;  if  there  are  only  two 
or  three,  one  or  the  other  of  them  occasionally  bifurcates,  the  bifurca- 
tion beginning  either  near  the  base  or  in  the  middle  of  the  vein. 

AKOMONEURA  MORI,  Schwarz,  new  species. 

Body  rather  stout,  opaque,  very  finely  acicnlate,  pale  yellowish  green, 
or  greenish  yellow,  or  pale  oeherous,  dorsulum  and  niesonotuni  with 
faint  markings  of  a  more  decided  yellow  color.  Posterior  margin  of 
head  strongly  emarginate,  vertex  nearly  flat,  along  the  median  line 
slightly  shorter  than  hall'  its  width  at  base,  nearly  parallel  between 
the  eyes,  anteriorly  obliquatus  truncate  and  slightly  triangularly  pro- 
duced ;  discal  impressions  small  but  continued  anteriorly  in  an  oblique 
line  ;  frontal  processes  hairy,  as  long  as  the  vertex  at  middle,  obtusely 
triangular,  contiguous  and  broad  at  base,  divergent  apically.  A  ntenme 
longer  than  head  and  thorax  combined,  filiform,  pale  yellow,  joint  3 
slightly  longer  than  4,  joints  4  to  8  subequal  in  length,  tipped  with 
black,  joints  9  and  10  entirely  black. 

l'ronotum  at  middle  slightly  longer  than  at  the  sides,  as  long  as  the 
vertex,  anterior  edge  strongly  convex,  posterior  edge  slightly  concave; 
dorsulum  at  middle  nearly  twice  shorter  than  its  width  and  decidedly 
longer  than  the  vertex,  anteriorly  much  more  arched  than  posteriorly. 

Fore  wings  about  two  and  one-half  times  longer  than  wide,  widest 
part  at  apical  third,  slightly  whitish  but  transparent,  with  a  series  of 
brownish  spots  on  the  costa  from  the  outer  corner  of  the  clavus  to  the 
first  branch  of  the  radius;  also  with  numerous  small  brown  dots  along 
the  furcal  veins  and  the  branches  of  the  radius.  Veins  moderately 
fine,  pale  oeherous,  anterior  costa  nearly  straight  to  within  a  short  dis- 
tance from  the  tip,  posterior  costa  beginning  to  arch  at  apical  fourth; 
the  tip  of  the  wing  is  therefore  not  in  the  middle  of  the  apex,  but  much 
nearer  the  anterior  costa  than  to  the  posterior  costa,*  discoidal  part  of 
subcosta  slightly  shorter  than  the  basal  part,  stigma  tolerably  long,  but 
narrow  and  not  closed;  radius  as  described  in  the  generic  description; 
stem  of  first  (inner)  fork  longer  than  the  basal  part  of  subcosta,  first 
furcal  vein  very  short,  forming  an  obtuse  angle  with  the  stern;  second 
furcal  forming  an  obtuse  angle  with  the  stem,  abruptly  bent  beyond 
its  middle  and  terminating  rectangularly  on  the  costa;  stem  of  second 
fork  greatly  arching  at  basal  half,  straight  and  parallel  with  the  first 
stem  at  terminal  half,  third  furcal  vein  forming  the  straight  continu- 
ation of  the  stem,  fourth  furcal  continued  across  the  outermost  branch 
of  the  radius,  decidedly  longer  than  the  third  furcal  and  terminating 
in  the  tip  of  the  wing.  Metacoxal  processes  rather  blunt  at  tip;  legs 
pale  greenish  or  yellowish ;  tarsi  darker. 

Mule. — Genital  plate  slightly  longer  than  the  genital  segment,  with- 
out lateral  lobes,  straight,  rather  broad,  about  four  times  higher  than 
wide,  hardly  narrowing  apically;  forceps,  when  viewed  from  the  side, 
slightly  narrower  and  about  one-fifth  shorter  than  the  plate,  simple, 
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pointed  at  tip,  front  edge  slightly  convex,  hind  edge  straight ;  when 
viewed  from  behind,  the  two  lobes  of  the  forceps  are  separated  by  a 
narrow  slit,  the  sides  of  which  are  not  arcuate,  but  converge  gradually 
toward  the  tip. 

Female. — Genital  segment  a  little  longer  than  the  two  preceding  ven- 
tral segments  combined ;  valves  normal  and  gradually  narrowing  toward 
the  tips,  which  are  moderately  acute ;  upper  edge  of  upper  valve  (when 
viewed  from  the  side)  slightly  concave,  lower  valve  shorter  than  the; 
upper,  and  with  its  lower  edge  convex. 

Type.— So.  3410,  U..S.X.M. 

The  collection  contains  three  female  specimens,  No.  1164  marked 
2307.  I  have  also  seen  four  other  specimens  (two  mules,  two  females) 
collected  in  Japan  by  Mr.  Albert  Koebele,  who  writes  that  this  species 
is  very  injurious  to  mulberry  and  a  serious  drawback  to  sericulture. 

PSYLLA  PYRISUGA  Fcerster. 

The  collection  contains  eight  specimens,  No.  1150,  which  in  no  way 
differ  from  European  specimens.  The  synonymy  of  this  species  is  given 
by  Dr.  Franz  Low.' 


'  Ver.  K.  K.  Zool.-Bot.  Ges.  Wein,  XXXII,  p.  427  (1882). 


ON   THE    GENUS    BEMONDIA,  GABB,  A   GROUP  OP 
CRETACEOUS  BIVALVE  MOLLUSKS. 


By  Timothy  W.  Stanton, 

Custodian  of  Mesozoic  Invertebrates. 


In  1869  W.  M.  Gabb1  described  a  small  collection  of  Cretaceous 
fossils  obtained  by  Auguste  Rcmond  de  Corbinean  near  Arivechi,  in 
the  State  of  Sonora,  Mexico.  The  horizon  is  now  known  to  be  about 
the  same  as  that  of  the  Comanche  Peak  limestone,  which  is  near  the 
middle  of  the  Texau  Comanche  series.  Among  these  fossils  were  sev- 
eral specimens  of  a  peculiar  shell  for  which  Gabb  proposed  the  generic 
name  BemontHii,  with  the  following  description: 

"  Shell  compressed,  elongate  subquadrate,  closed  at  the  extremities 
(or  perhaps  slightly  gaping  posteriorly).  Ligament  very  short,  exter- 
nal. Hinge  composjd  of  three  radiating  cardinal  teeth  in  each  valve, 
and  a  long  posterior  tooth  in  the  left  with  a  corresponding  tooth  in 
the  right.  The  middle  cardinal  tooth  of  the  left  valve  is  transversely 
striated  as  in  Trigonia,  and  is  slightly  grooved  on  its  face;  the  anterior 
is  linear  and  smooth,  and  the  posterior  is  also  smooth,  at  least  on  its 
posterior  face.  The  posterior  lateral  and  its  corresponding  cavity  are 
irregularly  rugose.  In  the  right  valve  the  anterior  tooth  is  as  large  as 
the  middle;  the  posterior  is  linear;  further  details  unknown. 

"This  genus  is  evidently  closely  allied  to  Trigonia,  its  quadrate  form 
not  being  unlike  many  of  the  species  of  that  genus,  and  the  trans- 
versely striate  teeth  showing  a  marked  resemblance." 

Type. — Eemondia  furcata,  Gabb. 

The  genus  has  been  recognized  in  the  manuals  of  conchology  and 
paleontology  and  placed  in  the  Trigoniidai  by  Tryon,  Zittel.  and 
Fischer,  though  the  latter  remarks  that  it  would  perhaps  be  better 
placed  near  Astarte.  Stoliczka  referred  to  it  Astarte  bronnii,  Krauss, 
from  the  Lower  Cretaceous  of  South  Africa,  and  recently  Cragin2  has 
described  a  species,  Bemondia  ferrissi,  from  the  Lower  Cretaceous  of 
southern  Kansas. 

"Paleontology  of  California,  II,  pp.  257-276. 

"Amer.  Geol.,  XIV,  July,  1894,  p.  5,  pi.  I,  fig.  1;  Bull.  Washburn  College  Lab.  Nat. 
Hist.,  II,  No.  10,  p.  68. 
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In  1887  Dr.  C.  A.  White1  described  the  genus  Stearnsia  and  referred 
it  to  the  Crassatellida',  the  type  being  Stearnsia  robbinsi,  from  the 
Ooinanche  series  near  Fort  Worth,  Texas.  As  it  differed  greatly  from 
Remondia  furcata  in  outline  and  showed  no  relationship  with  Xriyonia 
no  comparisons  with  Gabb's  genus  were  suggested. 

When  examining  the  types  of  Remondia  in  the  Academy  of  Natural 
Sciences,  Philadelphia,  a  short  time  ago,  my  attention  was  attracted  to 
their  striking  resemblance  to  Stearnsia  in  surface,  sculpture,  form  of 
lunule  and  escutcheon,  and  other  external  characters.  Through  the 
courtesy  of  the  Curators  of  the  Academy  I  have  been  permitted  to 
study  these  types  more  closely  and  to  make  direct  comparisons  with 
the  types  of  Stearnsia  in  the  United  .States  National  .Museum. 

The  study  of  the  specimens  has  shown  some  errors  in  the  original 
description  of  Remondia,  especially  in  the  details  of  the  hinge,  that 
have  prevented  the  genus  from  being  understood. 

The  cardinal  teeth  were  clearly  seen  by  Gabb  in  only  one  fragmen- 
tary specimen,  which  he  described  and  figured  as  a  left  valve,  but 
which  is  really  a  right  valve,  as  the  lines  of  growth  and  position  of 
the  ligament  show.  It  has  three  cardinal  teetli  as  described,  but  the 
hinge  of  the  left  valve  when  cleaned  shows  only  two  cardinals,  thus 
agreeing  with  Stearnsia.  The  striatum  of  the  cardinal  teeth,  which 
seems  to  have  been  the  principal  reason  for  referring  the  genus  to  the 
Trigoniida1,  is  precisely  like  that  seen  in  many  species  of  CrassateUa 
and  Astarte — Crasatelln  radoxa,  Morton,  for  example.  There  is  a  long 
slightly  rugose  posterior  lateral  lamina  or  tooth  in  the  left  valve  and  a 
similar  anterior  one  in  the  right  valve,  with  corresponding  sockets 
opposite  them.  This  also  agrees  essentially  with  Stearnsia,  though  in 
the  original  description  of  that  genus  the  structure  here  designated  as 
a  socket  is  regarded  as  two  lateral  teeth.  The  character  of  the  lateral 
laminie  is  precisely  like  that  seen  in  some  species  of  CrassateUa,  such 
as  CrassateUa  undulata,  Say,  from  the  Miocene,  excepting  that  their 
positions  are  reversed,  the  right  valve  of  the  CrassateUa  bearing  the 
posterior  lamina  and  the  left  valve  the  anterior  one. 

The  ligament,  instead  of  being  external  as  described,  was  partly 
internal,  and  a  linear  lamina  traversing  the  area  of  attachment  indi- 
cates that  it  was  separated  into  ligament  proper  and  resilium. 

With  these  emendations  of  Gabb's  description  it  is  evident  that 
Remondia  has  all  the  essential  features  of  the  Crassatellidse,  or  Grassa- 
tellitidae,  as  the  family  is  now  called.2  The  cardinal  formula  is  the 
same  (t^),  and  it  differs  from  CrassateUa  (Crassatellites)  only  in  the 
more  equal  development  of  the  cardinal  teeth,  the  partially  external 
position  of  the  ligament,  and  the  arrangement  of  the  lateral  laminaj. 

Stearnsia  is  regarded  as  a  synonym  of  Remondia.  The  two  species  on 

iProc.  Acad.  Nat.  Sri.  Phila.,  1887,  p.  32. 

!W.  H.  Dall,  Tertiary  Mollnsks  of  Florida,  Pt.  II,  Trans.  Wagner  Free  Inst,  of 
Sci.,  Ill,  p.  539. 
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which  the  genera  were  based  agree  in  hinge  structure,  in  character  of 
sculpture,  especially  in  early  stages  of  growth,  in  form  of  the  lunule 
and  escutcheon,  and  in  the  presence  of  an  umbonal  ridge  with  an  accom- 
panying furrow  which  produces  an  emargination  of  the  posterior  end. 
Their  chief  differences  are  the  external  form — snbtriangular  in  the  one 
and  elongate  subquadrate  in  the  other — and  the  fact  that  in  Nteariwia 
robbinsi  the  free  margins  of  the  valves  are  smooth,  while  in  Remondia 
furvata  they  are  crenulate  within,  but  in  both  these  respects  there  is 
an  equal  amount  of  variation  in  the  genus  Crassatella. 
The  genus  may  be  redefined  as  follows : 


Family  CRASSATELLITIDiE. 
Genus  REMONDIA,  Gabb. 
(Plate  XXVI,  figs.  1-8.) 

Shell  rather  compressed,  equi valve  or  nearly  so,  elongate  subquad- 
rate to  subtriangular  in  outline;  lunule  and  escutcheon  well  marked 
and  deeply  excavated;  ligament  partly  internal;  hinge  with  three  car- 
dinal teeth  and  an  anterior  lateral  lamina  in  the  right  valve  and  two 
cardinals  with  a  posterior  lateral  lamina  in  the  left;  free  margins 
smooth  or  crenulate  within;  sculpture  consisting  of  strong  concentric 
ridges  and  furrows  which  may  become  obsolete  in  later  stages  of  growth ; 
posterior  end  usually  (always  ?)  emarginate. 

Type. — Remondia  furaita.  Gabb.  Other  examples:  Remondiu ferrissi, 
Cragin,  Steurnsia  robbinxi,  W  hite,  and  possibly  Astarte  bronnii,  Krauss,1 
Axtnrte  siuunta,  d'Orbigny,  and  A.  carimtta,  d'Orbigny. 

Xote. — The  specimens  of  Remondia  robbing!  figured  are  No.  20137, 
United  States  National  Museum  Catalogue  of  Invertebrate  Fossils. 
Those  of  R.  fnreatn  are  in  the  collection  of  the  Academy  of  Natural 
Sciences  of  Philadelphia. 


EXPLANATION  OF  PLATE. 
Plate  XXVI. 
Remondia  fureata,  Gabb. 

Page. 

Fig.  1.  Fragment  BhowiDg  the  nmbonal  portion  of  a  right  valve  

2.  Hinge  of  same.    (This  is  the  hinge  figured  by  Gabb  in  Paleontology  of 

California,  II,  pi.  36,  fig.  17a)  

3,4.  Two  views  of  Gabb's  other  figureil  type  

5.  Hinge  of  left  valve  from  a  specimen  in  the  typo  lot   299 

Itemondia  roobinsi  (White). 

6, 7.  Twt*  views  of  one  of  the  types  (from  the  original  drawings  published 

by  White)  

8.  Hinge  of  left  valve  of  another  specimen  (from  the  original  drawing  of 

a  type)   300 

1 1  have  not  had  access  to  the  description  and  figures  of  this  species. 
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For  explanation  of  plate  see  page  301. 


DESCRIPTIONS  OF  TERTIARY  FOSSILS  FROM  THE 
ANTILLEAX  REGION. 


By  It.  J.  Lechmeke  (Ktpy,  F.  L.  S.,  F.  G.  S., 

Port-of-Spain,  Trinidad, 
and 

William  IIealey  Dall, 

Honorary  Curator  of  the  Department  of  Mollusks. 

Some  time  since,  the  United  States  National  Museum  acquired  by 
purchase  the  collection  of  Antillesm  Tertiary  fossils  made  by  the  senior 
author  of  this  paper,  containing  many  types  and  also  some  new  but 
undescribed  forms.  Mr.  Guppy  forwarded  descriptions  of  the  latter 
for  publication  in  the  Proceedings  of  the  United  States  National 
Museum.  Owiug  to  the  absence  of  named  collections  and  works  of 
reference  in  Trinidad,  some  changes  were  necessary  to  prepare  the 
paper  for  printing,  and  at  Mr.  Guppy's  request  I  have  revised  the 
manuscript,  supervised  the  preparation  of  the  figures  of  the  new  spe- 
cies, and  added  descriptions  of  some  other  new  forms  in  the  National 
Museum  collections  from  the  same  region. 

The  sources  of  the  fossils  are  as  follows : 

Vliocene. — The  marls  of  Moen,  Costa  Ttica,  and  vicinity  afford  many 
finely  preserved  Pliocene  fossils,  which  have  been  collected  and 
described  by  W.  M.  Gabb,  and  from  which  R.  T.  Hill  has  also  obtained 
some  material. 

Miocene. — beds  in  the  Isthmian  region,  and  also  in  Jamaica,  and  the 
Caroni  beds  of  Trinidad  have  long  been  referred  to  the  Miocene,  from 
their  obvious  relations  to  the  so  called  Miocene  of  Bordeaux  and  Dax; 
others  of  analogous  age  were  discriminated  by  me  from  the  Chesapeake 
Miocene  of  Virginia,  Maryland,  and  Florida  under  the  name  of  the 
Chipolan  or  Old  Miocene.  Subsequent  studies  have  shown  that  all 
these  beds,  including  those  of  Bordeaux,  are  referable  to  what  is  now 
known  as  the  Oligocene  or  uppermost  Eocene  horizons.  No  strictly 
Miocene  strata  have  yet  been  discriminated  in  the  Antillean  region, 
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and  it  is  probable  that  the  general  elevation  of  the  Antillean  and  Mid- 
dle American  lands,  which  is  known  to  have  taken  place  about  the  end 
of  the  Oligoceue,  maintained  all  of  the  present  laud  areas  above  the 
level  of  the  sea  during  the  Miocene  period.  The  strata,  of  true  Miocene 
in  Florida  are  known  to  be  extremely  thin,  and  may  probably  have  run 
out  altogether  a  little  farther  south. 

Upper  Oligoceue. — The  Bowdeu  and  Clarendon  marls  of  .Jamaica, 
though  only  a  few  feet  in  thickness,  are  extremely  rich  in  well-preserved 
fossils,  many  of  which  are  common  to  the  Chipola  beds.  Tampa,  and 
Chattahoochee  horizons  of  Florida,  corresponding  to  the  Aqnitaniau 
of  France.  The  deposits  in  Jamaica  have  been  explored  by  Vendryes, 
from  whom  Mr.  Guppy  received  most  of  his  Jamaican  material;  by 
Henderson  and  Simpson,  for  the  National  Museum,  and  by  R.  T.  Dill, 
under  the  auspices  of  Dr.  Alexander  Agassiz.  Similar  beds  in  Santo 
Domingo  and  Haiti  have  been  the  source  of  specimens  described  by 
Sowerby  and  (iabb,  and  collections  made  by  Howell  and  Bland.  Mr. 
Guppy  has  also  described  a  number  of  species  from  this  island.  On 
the  isthmus  in  the  upper  marls  of  Monkey  Hill,  in  the  Xaparima  beds 
of  Trinidad,  in  Curacao  and  elsewhere,  there  appear  to  be  strata  refer- 
able to  the  same  series.  Mr.  Guppy  recognizes  the  following  horizons 
in  Trinidad:  Ally  Creek  shell  bed,  Naparima;  Leda  and  Xucula  beds, 
Xaparima;  Ditrupa  bed,  Pointapier.  The  last  mentioned  is  evidently 
due  to  deposition  in  deeper  water  than  the  others.  In  all  the  Trini- 
dad beds  the  fossils  are  less  well  preserved  than  in  Jamaica,  Haiti,  and 
the  Isthmus  of  Darien. 

Lower  Oliyocene. — The  Guallava  sandstones  of  Costa  Rica  afforded 
Mr.  Hill  a  few  typical  Vicksburgian  species,  being  the  southernmost 
point  at  which  characteristic  Yicksburg  fauna  has  yet  been  recognized. 

Koeene. — The  Gatun  beds  of  Conrad  and  Hill,  the  lower  marls  of 
Monkey  Hill,  and  the  Mindi  Hill  beds  of  the  Panama  Isthmus,  are 
Eocene  and  contain  a  fair  proportion  of  species  common  to  the  Clai- 
bornian  of  Alabama  and  the  Upper  Tejon  of  California.  Among  these 
may  be  mentioned  Lupia pcroraUi,  Conrad,  Solarium  alreatum,  Conrad, 
Lunalia  eminnhi,  Conrad,  several  species  of  X'aticoids  and  Cerithiopsis, 
Turritella  nrasana,  Conrad,  and  the  genus  Glyptostyla.  Some  of  the 
species,  like  Venus  walli,  Guppy,  and  Curdiiim  haitensis,  Sowerby, 
appear  to  survive  into  the  Oligocene.  This  horizon  has  been  explored 
by  Bowell,  Conrad,  Gabb,  and  others.  Tltc,  Manzanilla  beds  of  Trini- 
dad were  probably  contemporaneous. 

The  list  of  Tertiary  fossils  of  the  West  Indian  region,  prepared  by 
Mr.  Guppy  in  1874,1  comprised  some  2~>0  species  of  fossil  mollusks,  but 
the  fauna  is  much  richer  than  this,  since  in  one  day,  at  the  Bowden 
beds,  Messrs.  Henderson  and  Simpson  procured  over  400  species.  A 
significant  proportion  of  these  appear  to  have  survived  little  changed, 
or  to  be  represented  by  closely  analogous  species  in  the  recent  fauna  of 

1  Geol.  Mag.,  Decade  II,  I.  Xos.  !t  and  10,  Snpt.  and  Oct.,  IXJh 
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the  West  Indies,  while  the  corals,  which  are  described  by  the  late  P.  M. 
Dimcan,  are  remarkably  different  from  those  of  the  existing  fauna. 

In  the  present  paper  those  species  followed  by  the  name  of  Mr. 
Guppy  were  described  by  him,  the  others  by  the  writer.  Mr.  Guppy 
notes  that  the  new  species  from  the  Trinidad  rocks,  herein  described, 
have  for  the  most  part  been  detected  since  1890,  during  his  reexplora- 
tion  of  the  microzoic  rocks  of  the  island.  The  strata  are  briefly 
described  in  his  paper  on  the  "Tertiary  microzoic  formations  of 
Trinidad,"  read  before  the  Geological  Society  of  London  in  June,  1892, 
and  published  in  the  issue  of  the  Journal  of  the  society  for  Novem- 
ber, 1892. 

Wm.  II.  Ball. 

DESCRIPTION  OF  THE  SPECIES. 
RINGICULA,  doubtful  species,  junior. 

Oblong-ovate,  turrited;  whorls  5,  spirally  ribbed  by  rounded  costse 
with  narrow  (linear)  interstices ;  aperture  subo val ;  columella  with  two 
strongly  twisted  folds;  spire  conic;  apex  smooth,  blunt.  Length  3 
mm.,  breadth  2  mm.  [G.] 

Ditrupa  bed,  Pointapier,  Trinidad,  Guppy  (2270).  No.  107108, 
U.S.N.M.  Shells  all  incomplete  and  too  young  to  name  or  discriminate, 
but  useful  as  establishing  the  presence  of  this  genus  in  the  beds. 

TORNATINA  BULLATA,  Kiener. 

T.  vanaliculaia,  Orbiii.ny,  Moll.  Cuba,  I,  p.  133,  pi.  IV  bxs,  figs.  21-24,  1853;  not 
of  Say. 

Oligocene  of  Jamaica  (Guppy,  22fi7).    No.  107110,  U.S.N.M. 

PLEUROTOMA  VENUSTA,  Sowerby. 

P.  i-cnmta,  Sowkrby,  Journ.  Geol.  Soc.  Lond.,  VI,  p.  50,  pi.  x,  fig.  7,  1849. 

P.  jamaicense,  Guppy,  Journ.  Geol.  Soc.  Lond,,  XXII,  p.  290,  pi.  XVI,  fig.  6,  1866. 

Oligocene  of  Jamaica  and  Haiti;  Ditrupa  bed,  Pointapier,  Trinidad, 
Guppy  (2118,  2255).  No.  107140,  U.S.N.M.  Very  young  specimens  of 
several  other  species  were  obtained  from  this  locality,  but  they  were 
not  sufficiently  matured  for  description. 

CLATHURELLA  AMICTA,  Guppy,  new  species. 
(Plate  XXVII,  fig.  12.) 

Fusiform-ovate  with  longitudinal  ribs  crossed  by  revolving  (spiral) 
ridges  which  rise  upon  them;  whorls  about  7,  strongly  keeled  in  the 
middle  by  one  of  the  most  prominent  of  the  revolving  ridges,  some- 
times the  uppermost  one,  but  in  other  examples  the  third  or  fourth ; 
aperture  elongate-oval;  peristome  broadly  expanded  and  reflected; 
sinus  produced.   Alt.,  4.6  mm.  [G.] 

Oligocene  of  Jamaica,  Vendryes  (Guppy,  2273).  No.  107142,  U.S.N.M. 
Proc.  N.  M.  vol.  xix  20 
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CLATHURELLA  VENDRYESIANA,  Dall,  new  species. 
(Plate  XXVII,  fig.  1.) 

Acuminate,  fusiformly  oblong-turrited,  closely  and  regularly  cancel 
late;  Longitudinal  sculpture  boldest  on  upper  whorls,  except  tlie  first 
two,  which  are  quite  smooth;  whorls  8,  the  last  forming  about  one- 
half;  upper  angle  of  whorls  forming  a  slight  keel,  upon  which  the 
longitudinal  stria!  become  sinuate;  aperture  oblong,  narrow;  canal  and 
sinus  broad  and  deep ;  lip  much  thickened.  Length  14  mm.,  breadth 
5  mm.  [G.] 

Oligoceneof  Jamaica,  Vendryes  (Guppy, 2281).  Xo.  107080,  I'.S.N.M. 
This  species  was  sent  by  Jlr.  Guppy  under  the  manuscript  name /or - 
mom,  which  is  preoccupied  m  the  genus  ClathureUa  by  Jeffreys,  1883. 

CYTHARA  GIBBA,  Guppy,  new  species. 
(Plate  XXVII,  fig.  9.) 

Much  resembling  C.  biconica,  Reeve,  but  smaller  and  proportionately 
shorter.    Alt.,  3.8  nun. 

Oligoeene  of  Jamaica,  Vendryes  (Guppy,  2271).  No.  107113^, 
TJ.S.N.M. 

CYTHARA  GUPPYI,  Dall,  new  species. 
(Plate  XXVII,  fig.  5.) 
This  differs  from  C.  biroiiicit,  lteeve,  by  its  less  angular  shoulder,  its 
lower,  more  rouuded,  and  delicate  ribs,  and  smaller  nucleus.    A  It.  <>.."> 
mm. 

Oligoceneof  Jamaica,  Vendryes  (Guppy,  2275).  No.  10711."),  I'.K.N.M. 
This  was  sent  under  the  preoccupied  manuscript  specific  name  of  ijib- 
berosa,  Guppy,  for  which  1  have  substituted  the  above  designation. 

CYTHARA  MUCRONATA,  Guppy,  new  species. 
(Plate  XX  VII,  fig.  6.) 

Fusiformly  oblong,  acuminate,  caucellate,  the  longitudinal  ridges 
being  usually  but  not  always  the  stoutest;  whorls  •"">,  the  two  apical 
ones  large  and  smc.oth;  suture  marked  by  a  prominent  smooth,  revolv- 
ing ridge;  last  whorl  more  than  one-half  the  shell ;  aperture  suboval 
elongate;  canal  and  sinus  well  developed;  lip  thickened.  Alt.  .">..">  mm., 
lat.  2.5  mm.  [G.] 

Oligoceneof  Jamaica,  Vendryes  (Guppy,  2286).   No.  107087,  I'.K.N.M. 

CYTHARA  OBTUSA,  Guppy,  new  species. 
(Plate  XXVII,  fig.  7.) 
Ovate-fusiform,  longitudinally  ribbed  by  costse  which  are  sinuate  on 
the  angle  of  the  whorl  and  about  the  same  width  as  their  interstices, 
which  are  crossed  by  fine  lines ;  whorls  about  7,  somewhat  convex  and 
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augulated;  apex  obtuse,  the  tbree  apical  whorls  smooth;  aperture  nar- 
row, produced  into  a  moderate  canal ;  lip  thickened,  notch  very  distinct. 
Length  0  mm.,  breadth  !..">  mm.  [G.] 

Oligocene  of  Jamaica,  Vendryes  (Guppy,  2280).  No.  107088,  U.S.X.M. 
The  preceding  species  of  Cytlumt  are  on  the  border  line  between  the 
typical  Cytharas  and  the  small  Mangiliic,  and  might,  with  almost  equal 
pertinency  be  included  in  either  subdivision  of  the  genus. 

MANGILIA  CONSENT ANEA,  Guppy,  new  species, 
(l'lato  XXVII,  lig.  4.) 

h'usiforin-turrited ;  whorls  about  8,  sharply  angulate,  spirally  lirate, 
the  strongest  .thread  forming  the  angle  of  the  whorls  and  rising  like  the 
other  threads  into  knobs  upon  the  longitudinally  elongate  or  varicifonn 
tubercles;  surface  of  whorl  above  the  keel  minutely  lirate  by  flue 
spiral  threads,  aperture  elongate,  terminating  in  a  moderate  canal. 
Length  0.2  mm.,  breadth  2  nmi.  [G.] 

Oligocene  of  Jamaica,  Vendryes  (Guppy,  2289).  No.  107091,  U.S.X.M. 
This  species  is  closely  related  to  su.ch  species  asM.  ccriiin,  Kurtz  and 
Stimpson,  .1/.  liiiiiinitrUii,  Dall,  and  other  recent  forms  which  are  charac- 
terized by  a.  microscopically  granular  surface. 

MANGILIA,  doubtful  species. 

Oligoceue  of  Jamaica,  Guppy  (2273).  No.  107112,  U.S.N. M.  One  or 
two  indeterminable  young  shells,  not  of  any  of  t lie  above-mentioned 
species,  were  included  in  the  same  lot  with  Cluthurella  anilcta. 

CANCELLARIA  ROWELLI,  Dall,  new  species. 
(Plate  XXIX,  rig.  1.) 

Shell  solid,  acute,  with  seven  moderately  rounded  whorls;  suture 
well  marked;  spiral  sculpture  of  numerous  flat,  little-elevated,  narrow 
bands  with  narrower  interspaces,  the  bauds  becoming  more  rounded, 
promineut,  and  somewhat  alternated  on  the  base;  transverse  sculpture 
of  numerous  low,  narrow,  nattish  riblets  with  their  posterior  edges 
higher  and  sharper,  crossing  the  spirals  without  interruption  except 
on  the  base,  and  slightly  nodulated  by  the  two  or  three  spirals  iu 
front  of  the  suture ;  pillar  constricted  above  the  somewhat  imbricated 
siphonal  fasciole;  aperture  longer  than  wide,  pillar  with  a  wash  of 
callus,  and  three  plaits  progressively  less  strong  beginning  with  the 
posterior  which  crowns  the  fasciole;  umbilicus  none;  body  hardly  cal- 
lous; outer  lip  thickened,  not  reflected,  obliquely  receding  in  front, 
internally  with  sharp,  distant  lirations;  canal  short,  recurved.  Alt.  25, 
max.  lat.  13  mm. 

Potrero,  Rio  Ainiua,  Santo  Domingo,  Howell,  in  what  are  probably 
Oligocene  strata.  No.  113702,  U.S.N.M.  This  species  is  named  in 
honor  of  l!ev.  J.  Kowell,  an  old  collaborator  of  the  Smithsonian  Insti- 
tution, and  a  pioneer  of  1849  in  California.    It  is  perhaps  most  nearly 
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related  to  G.  imrolutu,  Hinds,  fouud  living  on  the  west  coast  of  Middle 
America. 

OLIVA  PLICATA,  Guppy,  new  species. 
(Plato  XXX,  fig.  12.) 

Cylindrical;  spire  conic;  apex  prominent;  whorls  7;  suture  deeply 
channeled;  columella  .with  10-12  strong  plaits.  Alt.  12.2,  lat.  5 
mm.  [G.] 

Oligoceue  of  Jamaica,  Vendryes  (Guppy,  2288).  Xo.  107090,  TJ.S.X.M. 

OLIVELLA  INDIVISA,  Guppy,  new  species. 
(Plate  XXX,  fig.  10.) 

Elongate-conic;  whorls  about  0,  the  last  about  three-fourths  of  the 
length  of  the  shell.  Allied  to  0.  oryza,  of  which  it  may  be  considered 
a  Miocene  form.    Alt.  (!. 5,  lat.  1.5  mm.  [G.J 

Oligoceue  of  Jamaica,  Vendryes  (Guppy,  2287).  So.  107089,  U.S.N.M. 

OLIVELLA,  doubtful  species. 

Specimens  of  very  young  and  indeterminable  species  of  Olirclla  were 
fouud  in  some  numbers  in  the  Ditrupa  bed  at  Pointapier,  Trinidad,  by 
Guppy. 

MARG1NELLA  SOLITARIA,  Guppy,  new  species. 
(Plate  XXIX,  fig.  14.) 

Oblong;  whorls  about4;  spire  conic;  apex  obtuse;  aperture  somewhat 
narrow,  expanded  anteriorly  into  a  round,  spout-like  canal;  lip  thick- 
ened and  strongly  (4)  dentate;  columella  twisted,  with  two  strong  folds 
and  two  teeth  on  the  body  whorl.   Alt.  3,  lat.  J  .5  mm.  [G.J 

Ditrupa  bed,  Pointapier,  Trinidad,  Guppy  (2268).  No.  107139, 
U.S.N.M. 

MARGINELLA  (PERSICULA)  ARCUATA,  Guppy,  new  species. 
(Plate  XXIX,  fig.  13.) 

Oval,  solid,  somewhat  flattened;  inner  lip  strongly  dentate,  outer  lip 
sharp,  dentate  within;  aperture  curved,  as  long  as  the  shell;  spire 
very  short.    Alt.  4.5,  lat.  3.5  mm.  [G.J 

Ditrupa  bed,  Pointapier,  Trinidad,  Guppy  (2253).  No.  107141, 
U.S.N.M.  The  only  specimen  is  obviously  immature,  but  is  related  to 
M.  gravida,  Dall,  and  its  predecessors  in  the  Floridian  Chipola  beds. 

MARGINELLA  LATISSIMA,  Dall,  new  species. 
(Plate  XXIX,  fig.  11.) 

Shell  small,  very  solid  and  broad,  externally  smooth  and  polished,  a 
wash  of  callus  obscuring  a  very  low  spire  of  about  3  whorls ;  base 
callous ;  outer  lip  broad,  thick,  with  a  groove  behind  it  and  a  low  callus 
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on  tlio  shoulder  behind  the  groove;  aperture  narrow,  the  outer  lip 
smoother  in  front  and  behind,  minutely  denticulate  near  the  middle; 
inner  lip  thickened;  body  with  two  transverse  plaits,  the  posterior 
smaller ;  pillar  short,  with  two  oblique  plaits,  the  anterior  smaller.  Lon. 
of  shell  11,  hit.  8.5  mm. 

Pliocene  clays  of  Moen,  Oosta  Rica,  Gabb;  also  from  Santo  Domingo, 
Bland.   This  is  perhaps  the  shortest  and  widest  American  species. 

MARGINELLA  LIMONENSIS,  Dall,  new  species. 
(Plate  XXIX,  fig.  12.) 

Shell  large,  thin,  slender,  anteriorly  attenuated,  of  about  4  whorls; 
surface  smooth,  polished,  the  spire  low,  pointed,  much  obscured  by 
enamel;  aperture  not  quite  as  long  as  the  shell,  narrow,  slightly  wider 
in  front  and  behind;  outer  lip  thickened,  incurved,  smooth,  on  the  out- 
side, with  a  shallow  sulcus  marking  off  the  lip  from  the  whorl  behind 
it;  pillar  lip  hardly  callous  except  near  the  spire;  in  front  with  four 
subequal  oblique  plaits,  of  which  the  anterior  one  is  coincident  with 
the  border  of  the  canal.    Lon.  30,  hit.  11  mm. 

Pliocene  clays  of  Limon,  Costa  liiea,  Hill.  No.  11)7070,  U.S.X.M. 
This  species  recalls  M.  untiqwi,  liedfleld,  from  the  newer  Miocene  of 
Duplin  County,  North  Carolina,  but  is  smaller,  more  slender,  with  pro- 
portionately more  prominent  spire. 

MARGINELLA  AMINA,  Dall,  new  species. 
(Plato  XXIX,  fig.  15.) 
Shell  elongated,  heavy,  somewhat  attenuated  in  front,  with  about  4 
whorls ;  surface  smooth,  polished,  spire  rather  more  poin  ted  and  distinct 
than  in  .1/.  liinonciisis,  and  with  less  enamel  on  it;  aperture  narrow, 
nearly  straight,  nearly  as  long  as  the  shell;  not  widened  behind;  outer 
lip  thick  and  heavy,  profusely  crenulated  from  end  to  end,  on  the  out- 
side with  a  very  deep  profoundly  excavated  sulcus,  except  above  the 
shoulder,  where  there  is  a  thick,  callous  deposit;  pillar  lip  with  a  wasli 
of  callus,  anteriorly  with  4  plaits,  the  posterior  pair  transverse,  the 
anterior  oblique,  enlarging  forward;  canal  wide,  excavated.  Lon.  2~i, 
lat.  13  mm. 

Potrero,  Rio  Ainina,  Santo  Domingo,  in  Oligocene  beds,  Bland. 
This  species  is  shorter,  broader,  and  heavier  than  M.  limmiennis,  from 
winch  it  is  further  distinguished  by  its  strongly  crenulated  lip  and  the 
extremely  deep  sulcus  behind  the  lip. 

MARGINELLA  CONIFORMIS,  Sowerby. 

Marginella  coniformis,  Sowerby,  Quart.  Jouru.  Cenl.  Soc.  London,  VI,  p.  15, 
1849. 

Oligocene  of  llaiti  and  Santo  Domingo,  Sowerby  and  Bland,  and 
of  Jamaica,  Barrett.  Xo.  11371!!),  U.S.N. M.  The  most  abundant  Santo 
Domingo  Marginella  is  the  M.  coniformis,  not  figured  by  Sowerby,  but 
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subsequently  by  (hippy.1  In  looking  over  the  (hippy  (collection,  now 
in  the  National  Museum,  I  find  a  species  from  Cumana,  labeled  .1/. 
coni/orm is,  but  which  can  not  be  distinguished  from  M.  cineta,  Kiener 
(No.  115599,  U.S.N.M.);  and  another  similarly  named  from  Montserrat, 
Trinidad,  which  is  a  l'erxinda,  closely  related  to  P.  obesa,  Eedfleld. 

MARGINELLA  DOMINGOENSIS,  Dall,  new  species. 

Oligocene  of  Santo  Domingo,  from  an  island  in  Lake  Henriquillo, 
and  also  from  the  Potrero,  Rio  Amina,  Bland.  Nos.  113(i8.'»,  1137GS, 
U.S.X.M.  This  species  is  yery  close  to  M.  aurora,  Dall,2  from  the 
Chipola  marl,  but  has  the  tip  of  the  spire  less  conspicuous  and  the 
aperture  quite  flexuous  instead  of  nearly  straight. 

PHOS  METULOIDES,  Dall,  new  species. 

(I'latn  XXVIII,  fig.  ir>.) 

Shell  small,  solid,  with  7  moderately  rounded  whorls,  elegantly, 
evenly,  rcticulately  sculptured  by  numerous  subequal,  flat,  strap-like 
spirals  and  subrlexuous  transverse  riblets  with  about  equal  int  eispaccs 
and  slightly  nodulous  at  the  intersections;  aperture  small,  seniilunate, 
the  outer  lip  thickened  and  sharply  lirate  within,  sharp  edged,  and 
anteriorly  receding;  body  and  pillar  with  little  callus,  and  no  marked 
constriction  above,  the  fasciole,  which  latter  is  marked  by  5  spiral,  flat 
riblet s  crossed  by  flexuous  incremental  lines  and  bounded  on  either 
side  by  the  ordinary  sculpture  without  any  marked  keel.  Lon.  20, 
lat.  0  mm. 

Ponton,  Santo  Domingo,  Bland,  in  the  Oligocene;  also  at  Monkey 
Hill,  on  the  Isthmus  of  Panama,  in  the  Oligocene  marl. 

The  sculpture  of  this  species  strongly  recalls  that  of  Miiula  i-miiTllala, 
Gabb,  from  the  same  horizon.  Fragments  indicate  that  it  reaches  a 
much  larger  size  than  that  above,  given. 

PHOS  GABBII,  Dall,  new  species. 

(Plate  XXIX,  fig.  4.) 

Phos  reraguaensit,  <  •  abb,  (iiMtl.  Santo  Domingo,  p.  212,  1873,  not  of  Hinds. 
Phos  moorei  and  degans,  Gabb,  loc.  cit.,  not  of  Oi  rrv. 

The  present  species  is  most  like  P.fasciolatus,  from  which  it  can  be 
instantly  distinguished  by  its  unarmed  fasciole,  over  which  the  sculp- 
ture of  the  adjacent  whorl  passes  without  any  marked  interruption, 
much  as  it  does  in  7'.  metuloides.  There  are  20  ribs  on  the  last  whorl 
against  14  in  P.  f<txcio1atun.  There  are  numerous  small  callous  ridges 
on  the  pillar,  which  is  anteriorly  keeled.  The  shell  is  24  mm.  long  and 
11.5  mm.  wide. 

'  Geol.  .lonrn.,  XXII,  p.  288,  pl.xvu,  fig.  2,  lSllli. 

2  Trans.  Wagner  Free  lust.  Sci.,  Ill,  p.  51,  pi.  VI,  fig.  4a. 
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S:tntoDomingo,Gabb;  Potrero,  l!io  Amina,Bland ;  Jamaica, Barrett; 
in  the  Oligocene.  In  his  paper  above  cited  Gabb  confused  three  dif- 
ferent species  of  Phox  under  a  name  which  belongs  to  none  of  them. 
P.  eleganx  and  P.  moorei  of  Guppy  are  excellent  species,  and  neither  is 
identical  with  the  recent  Pacific  Coast  species  of  Hinds. 

PHOS  (STRONGYLOCERA)  FASCIOLATUS,  Dall,  new  species. 

(Plato  XXVIII,  fig.  12.) 

Shell  solid,  acute,  with  1 J  smooth,  nuclear,  aud  7  strongly  sculptured, 
well  rounded  whorls;  spiral  sculpture  of  numerous  flat  spiral  bands 
separated  by  narrow  grooves,  alternated  on  the  earlier  whorls,  stronger 
on  the  base  and  mote  or  less  swollen  on  the  spire  when  they  pass  over 
the  ribs;  transverse  sculpture  of  (on  the  last  whorl  14)  numerous  ele- 
vated, even,  rounded,  subequal  ribs  extending  clear  over  the  whorls 
aud  separated  by  wider  interspaces;  suture  distinct;  aperture  subovate 
with  a  strong  callus  on  the  body  and  pillar,  where  there  are  a  few  faint 
tubercles,  while  the  anterior  edge  of  the  pillar  is  marked  by  a  sharp 
spiral  keel;  outer  lip  thickened,  lirate;  canal  short,  recurved ;  siphonal 
fasciole  strong,  keeled  on  each  side,  with  a  succession  of  prominent, 
sigmoid,  elevated  lamella;  between  the  keels.   Lon.  24,  lat.  11.5  mm. 

Oligocene  at  the  Potrero,  Rio  Amina,  Santo  Domingo,  Bland.  No. 
11.'177<S,  TT.S.N..AI.  This  species  is  nearest  to  P.  wmicostatvs,  Guppy, 
aud  P.  t/u-ppyi,  Gabb,  both  of  which  are  easily  discriminated  by  the 
differences  in  sculpture. 

PHOS  (STRONGYLOCERA)  CHIPOLANUS,  Dall,  new  species. 

Shell  acute,  with  2  smooth,  nuclear  and  7  strongly  sculptured  whorls, 
somewhat  uppressed  at  the  suture;  spiral  sculpture  much  as  in  P.  semi- 
coHtatitH  of  small,  stout,  rounded,  partly  alternated  ridges  swollen  where 
they  pass  over  the  ribs,  sparser  and  stronger  on  the  base;  transverse 
sculpture  of  (on  the  last  whorl  7)  strong,  rounded  ribs,  evenly  distributed 
and  most  prominent  at  the  periphery;  aperture  wide,  the  outer  lip 
lirate,  the  pillar  keeled  and  reflected  on  the  anterior  edge ;  a  sharp  con- 
striction and  keel  behind  the  siphonal  fasciole,  which  is  flexuously  and 
imbricately  sculptured  transversely  with  a  few"  small,  spiral  grooves;  a 
moderate  callus  on  the  body  and  pillar.    Lon.  25,  lat.  13  mm. 

Oligocene  of  the  Ohipola  beds,  Calhoun  County,  Florida,  Dall.  No. 
114191,  T'.S.N.M.  This  species  is  most  nearly  related  to  Phos  solidulus 
(Guppy  as  Xasm),  P.  xemicoxUitm,  Gabb,  and  7'  gupi/i/i,  Gabb,  all  of 
which  an;  well  distinguished  by  sculpture  and  details  of  form.  Among 
recent  species  Phos  uiticinctux,  Say  (as  Xaxsa),  is  allied.  I  have  already 
shown'  that  the  last  mentioued  is  distinguished  both  from  Phos  and 
Xarnia  by  its  operculum,  which  is  lozenge-shaped,  pointed  in  front  aud 
behind  with  a  subcentral  nucleus  and  concentric  elements.    The  shell 

1  Blake  Gastr.,  Bull.  Mils.  Oouip.  Zool.,  X  VIII,  p.  178, 1889. 
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is  more  like  Phos  than  Nassa,  and  was  named  Phos  guadelupensix  by 
Petit  in  1S52.  It  is  distinguished  from  the  typical  species  of  Phos  by 
the  excavation  of  the  upper  part  of  the  whorls,  and  is  one  of  the  two 
species  cited  by  Morch  under  his  undefined  genus  Strongyloceta.  The 
other  species,  P.  cancellatus,  Quay  and  Gaimard  (not  A.  Adams),  is  a 
synonym  of  P.  textus  according  to  Tryon,  and  is  a  true  Phos.  The 
name  titrongylocera  may  therefore,  perhaps,  be  revived  with  advantage 
for  species  of  the  univincta  type,  with  a  concentric  operculum,  and, 
among  the  fossils,  P.  solidulus,  Guppy,  P.  chipolanus,  Dall,  P.fasciolatus, 
Dall,  P.  costatus,  Gabb,  and  P.  erectus,  Guppy,  should  be  referred  to  it. 

Genus  STROMBINELLA,  Dall. 

Shell  sleuder,  elongated,  with  a  presutural  cingulum  .and  a  strong 
node  behind  the  outer  lip,  near  the  suture,  in  the  adult;  otherwise 
sculptured  like  Antwhis.  This  form  appears  at  first  sight  like  a  small 
strongly  sculptured  Trrebra,  of  the  section  Acns,  but  the  aperture  is 
that  of  Anachis,  to  which  it  doubtless  bears  much  such  a  relation  as 
JEsopus  does  to  Astyris. 

Type. — Strombinella  acuformis,  Dall. 

STROMBINELLA  ACUFORMIS,  Dall,  new  species. 
(Plate  XXIX.  fig.  6.) 

Shell  small,  elongate,  acute,  slender,  with  2  smooth  nuclear  and  9  or 
10  sculptured  whorls;  spirally  sculptured  only  on  the  base  of  the  last 
whorl  by  narrow,  deep  grooves  separated  by  wider,  rounded  threads, 
which  become  finer  on  the  canal;  transverse  sculpture  of  (on  the  last 
whorl  12)  strong,  flexuous  ribs  extending  from  suture  to  suture,  and 
united  in  front  of  the  suture  by  a  low,  flatfish,  revolving  ridge,  which 
develops  strong  nodules  at  the  intersections  with  the  ribs;  the  last 
third  of  the  last  whorl  is  destitute  of  ribs,  but  the  cingulum  continues 
and  terminates  in  a  prominent  node  behind  the  outer  lip;  aperture 
small,  semilunar,  with  a  thin  callus  on  the  pillar,  through  which  the 
spiral  sculpture  shows;  the  outer  lip  sharp,  flexuous,  somewhat 
expanded,  with  1  to  3  coarse  lira;  internally;  canal  short,  very  deeply 
cut;  pillar  thin,  gyrate,  leaving  a  pervious  axis.    Lon.  13.5,  lat.  3.5  mm. 

Oligocene  of  the  Potrero,  Bio  Amina,  Santo  Domingo.  So.  113784, 
U.S.N.M.  Two  specimens  of  this  elegant  and  interesting  little  shell 
were  obtained  from  a  correspondent  and  given  to  the  '.Museum  by  the 
late  Thomas  Bland. 

STROMBINA  MIRA,  Dall,  new  species. 

(Plate  XXIX,  tip;.  7.) 

Shell  small,  solid,  acute,  with  7  whorls;  the  spire  smooth  except  for 
a  small  ridge  in  front  of  the  narrowly  channeled  suture ;  the  last  whorl 
finely  spirally  grooved  below  the  periphery  and  on  the  pillar ;  aperture 
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long,  narrow,  the  pillar  and  body  with  a  moderate  callus;  pillar  and 
canal  short,  hardly  recurved;  outer  lip  tumid,  coarsely  lirate  within. 
Lon.  9,  lat.  4.5  mm. 

Oligocene  of  the  Isthmus  of  Darien,  near  Gatun,  Howell,  Hill,  and 
others.  No.  li;>713,  U.S.N.M.  This  little  shell  has  the  aspect  of  an 
Astyrin,  but  the  aperture  of  a  Btrombina.  It  may  be  mentioned  here 
that  the  Planaxin  crassilabrum  of  Guppy,  from  the  Tertiary  of  Trinidad, 
is  founded,  according  to  the  types,  on  defective  specimens  of  a  Strom- 
bina,  which  is  probably  8.  haitsnsis,  Gabb. 

TYPHIS,  doubtful  species. 

Ditrupa  bed,  Pointapier,  Trinidad,  Guppy  (2136).  No.  107130, 
I'.S.X.M.  This  species,  represented  by  an  extremely  small  immature 
specimen,  was  referred  by  Mr.  Guppy  to  T.  alutus,  Sowerby,  but  a 
c&refnl  examination  of  it  shows  that  it  is  more  nearly  related  to  T.  lingui- 
Jcrim,  Dull,  of  the  Chipola,  Florida,  Oligocene  and  to  T.  recurvirostratus. 
1,'ntil  a  more  mature  specimen  is  obtained  it  would  be  inadvisable  to 
apply  a  specific  name  to  this  species. 

TYPHIS  OBESUS,  Gabb. 

Typhis  ohenus,  Gabb,  (ieol.  Santo  Domingo,  1S7:>,  p.  203. 

Oligocene  of  Santo  Domingo,  Gabb;  of  Jamaica.  Vendryes  and  TTill ; 
of  the  Chipola  marl,  (Jalhoun  County,  Florida,  Dall  and  Burns.  Nos. 
11541)4,112182.  and  107455,  TJ.S.N/M.  This  species  was  collected  in 
Jamaica  by  Vendryes  and  named  T.  nlutus  in  the  Guppy  collection, 
but  it  appears  to  be  a  sufficiently  distinct  species  from  Sowerby's  shell 
and  much  more  common.    It  is  also  found,  rarely,  in  the  Chipola  marl. 

A  third  species  of  Typhis  from  Jamaica  is  represented  in  the  collec- 
tion of  the  National  .Museum  by  a  single,  not  very  well  preserved, 
specimen.  It  is  closely  related  to,  if  not  identical  with,  T.  florithtmtx, 
Dall,  of  the  Chipola  marl. 

In  this  connection  the  following  notes  on  species  cited  in  .Mr.  Guppy "s 
catalogue  of  West  Indian  Tertiary  fossils  may  not  be  out  of  place: 
Trophon  dominicrnsis,  Gabb,  is  a  well-marked  species  of  Murex,  from 
which  Murcx  collatux,  Guppy.  is  perfectly  distinct.  Purpura  miocenint, 
Guppy,  is  a  Coral!  iopliila,  probably  identical  with  a  species  now  exist- 
ing and  commonly  known  as  C.  galea,  Chemnitz.  Fasciolaria  tarbelliana, 
Grateloup,  is  a  species  of  Latirus. 

ACLIS  ACUMINATA,  Guppy,  new  species. 

(Plate  XXVIII,  fig.  9.) 

Elongate-turrited,  smooth,  shining;  whorls  about  9,  slightly  convex; 
suture  well  marked,  overhung  by  the  whorl  above;  aperture  subquad- 
rate;  columella  lip  reflected.   Alt.  ;>,  lat.  0.5  mm.  [G.J 
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Oligoc-ene  of  Jamaica,  Vendryes(Gnppy,  2279).  Xo.l070Sl,  TT.S.X.M. 
This  curious  little  shell  appears  to  be  an  Avlis,  but  might  possibly  be 
the  youug  of  a  smooth  Turbonillu. 

Subgenus  AMBLYSPLRA.  DaU. 

ACLIS  ?  (AMBLYSPIRA)  TERES,  Guppy,  new  species. 

(Plate  XXVIII,  fig.  6.) 

Elongate-turriculate,  somewhat  arcuate,  ivory-shining,  covered  with 
enamel-like  deposit;  whorls  about  7,  flattened,  except  the  earlier  ones, 
which  are  sometimes  more  or  less  rounded:  suture  scarcely  distinct 
except  between  the  earlier  whorls;  aperture  elongate.  Alt.  2,  lat. 
0.5  mm.  [G.j 

Ditrupabed,  Pointapier,Trinidad, Guppy  (2252).  Xo.  10707;!,  K.S.X.M. 
This  and  the  following  species  belong  to  a  group  of  minute  shells  be- 
tween Aclix  and  Eulima  conchologically,  characterized  by  their  blunt 
apex  and  short  base  with  subcylindric  form,  which  may,  however,  be 
varied  by  the  overhang  of  the  whorls.  They  are  rather  characteris- 
tic of  deep  water,  and  a  number  of  undescribed  recent  species  have 
been  obtained  from  400  or  500  fathoms  off  the  coast  of  Florida.  The 
apex  resembles  that  of  Knlimtt-  externally,  but  the  shell  has  more  the 
aspect  of  some  of  the  Aclides.  A.  teir.s  may  be  taken  as  the  type,  for 
which  1  propose  the  subgeneric  name  Ambli/spini. 

ACLIS  ?  (AMBLYSPIRA)  PROMINENS,  Guppy,  new  species. 
(Plate  XXVII,  fig.  11.) 

Subrimate,  conic  turrited  ;  whorls  about  9,  strongly  carinate  ;  the 
keel  overhanging  the  suture,  thereby  causing  the  latter  to  be  deeply 
sunk,  especially  on  tiie  later  whorls;  aperture  somewhat  angulate  and 
forming  an  obsolete  canal  above.    Alt.  4,  lat.  J. 5  mm.  [G.| 

Oligocene  of  Jamaica,  Vendryes  (Guppy,  21271 ).   Xo.  10707a,  IT.S.X.M. 

ACLIS?  (AMBLYSPIRA),  doubtful  species. 

Subrimate,  turrited-cylindric;  whorls  4-5,  smooth,  slightly  convex, 
carinate  at  the  line  of  suture;  aperture  simple,  suboval;  columellar  mar- 
gin slightly  reflected.    Alt.  2,  lat.  0.5  mm.  [G.] 

Ditrupa  bed,Pointapier,Trinidad,Guppy(2272).  Xo.  107112, U.S.X.M. 
These  specimens  are  evidently  immature,  and  do  not  afford  material  for 
a  complete  specific  diagnosis. 

EULIMA  EGREGIA,  Guppy,  new  species. 

(Plate  XX VIII,  fig.  11.) 

Turrited,  smooth;  whorls  about  14,  slightly  convex;  suture  well 
marked,  simple,  linear;  aperture  suboval;  columella  callus  reflected 
over  the  body  whorl.    Alt.  29,  lat.  10  mm.  [G.] 


NO.1110.  mOCEEDIXGS  OF  THE  XATIOXAL  MVSECM. 


315 


Tertiary  beds  of  Monserrat,  Trinidad,  Guppy  (2282).  No.  107082, 
I'.S.N.M.  A  remarkably  flue  large  species  with  exceptionally  con- 
spicuous sutures. 

EULIMA  (LIOSTRACA)  NOBILIS,  Guppy,  new  species. 

(Plate  XXX,  fig.  9.) 

Very  elongate,  subulate;  whorls  10  or  more;  spire  sharp  (imperfect 
in  our  specimens);  suture  not  visible;  aperture  oblong,  narrow,  widen- 
ing anteriorly;  body  with  a  callus  extending  to  the  slightly  reflected 
but  sharp  pillar  lip.    Alt.  7,  lat.  2  mm.  [(}.] 

Oligocene  of  Jamaica,  Vendryes  (Guppy,  2132).   No.  1(17071  U.S.N.M. 

EULIMA,  doubtful  species. 

Elongate,  subulate;  whorls  8  or  9;  spire  sharp;  suture  masked  by 
enamel ;  aperture  elongate,  with  a  callus  on  the  body.  Alt.  4,  lat.  1 
mm.  [G.] 

Ditrupa  bed,  Pointapier,Trinidad, Guppy  (2133).  No.  107111,U.S.N. Jr. 
Probably  youug  specimens  of  K.  nobilin,  but  if  not,  too  imperfect  for 
description. 

PYRAMIDELLA  (LONGCH-ffiUS)  JAMAICENSIS,  Dall,  new  species. 

(Plate  XXIX,  .10.) 

Shell  small,  subcylindrical,  with  7  or  8  whorls,  smooth,  polished, 
with  a  deep,  square-cut  channel  at  the  periphery,  the  bottom  of  which 
is  crossed  by  transverse,  elevated  lines  in  harmony  with  the  lines  of 
growth;  the  suture  is  wound  about  the  shell  a  little  in  advance  of  the 
periphery  near  but  not  at  the  groove,  giving  the  effect  of  duplication ; 
base  rounded,  smooth;  a  strong  plait  encircles  the  pillar  and  emerges 
some  distance  from  the  aperture,  a  minor  fold  is  seen  on  the  anterior 
part  of  the  pillar,  but  does  not  emerge;  aperture  at  the  base  of  the 
pillar  angular,  almost  channeled;  outer  lip  sharp,  not  lirate  inside. 
Lon.  3. 2.~>,  lat.  I  mm. 

Oligocene  of  Jamaica,  liowdon  marl.  No.  11">612,  U.S.N.M.  This 
species  is  smaller  than  any  of  the  others  from  the  same  region  and  has 
a  much  stronger  peripheral  groove  in  proportion  to  its  size. 

PYRAMIDELLA  (LONGCH^EUS)  FORULATA,  Guppy,  new  species. 
(Plato  XXVIII,  fig.  13.) 

Elongate,  ovate-conic,  smooth ;  whorls  about  7,  with  a  single  square 
groove  along  the  line  of  suture;  aperture  suboval;  columella  strongly 
twisted  with  three  folds  or  plaits;  a  square,  spiral  groove  runs  along 
above  the  suture  just  where  it  is  joined  to  the  succeeding  whorl, 
producing  the  appearance  of  a  squarely  sunk  suture.  Alt.  5,  lat. 
2  mm.  [G.] 
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Oltgoneno  of  Jamaica,  Yendryes  (Guppy,  2259).  No.  1(17118, 0.S.N.M. 
Allied  to  0.  cinctw  and  0.  hastatus,  Adams. 

PYRAMIDELLA  (LONGCHiEUS),  doubtful  species. 

Ditrupa bed, Pointapier,  Trinidad,Guppy (2200).  Xo.107119,  U.S.N.M. 
These  fragments  are  obviously  the  young  of  a  larger  species,  perhaps 
the  preceding.  They  do  not  offer  satisfactory  characters  for  a  specific 
description. 

TURBONILLA  PLASTICA,  Guppy,  new  species. 
(Plate  XXVIII,  fig.  4). 

Elongate  turrited,  longitudinally  ribbed,  the  ribs  narrower  than 
their  spirally-striate  interstices;  whorls  about  7,  exclusive  of  the  apex, 
which  is  large,  sinistral,  smooth,  and  composed  of  about  3  turns  set  on 
in  a  plane  continuous  with  the  axis  of  the  shell  and  at  right  angles  to 
the  plane  of  the  succeeding  whorls;  aperture  simple,  ovate;  columella 
reflected.    Alt.  3.5,  lat.  1  mm.  [G.] 

Ditrupa  l)ed,Pointapier,Trinidad,Guppy(212.'i).  No.  107113, TJ.S.N.M. 
Distinguished  by  its  larger  nucleus  from  T.  turris,  Orbigny,  and  the 
following  species: 

TURBONILLA  TURRITISSIMA,  Guppy,  new  species. 
(Plate  XXVIII,  fig.  5.) 

Subulate-turrited,  many-whorled,  longitudinally  ribbed,  the  inter- 
stices between  the  ribs  cancellated  by  less-pronounced  spiral  lines. 
Whorls  (115)  slightly  rounded;  aperture  suboval,  with  a  slightly 
twisted  columella.  Length  of  a  large  imperfect  example  8,  breadth 
2  mm.  Length  of  a  small  perfect  example  5,  breadth  1.5  mm.  A  large 
example  has  10  whorls,  but  the  spire  is  broken.  A  smaller  example 
has  0  to  10  whorls.  |G.] 

Oligoceneof  Jamaica,  Veudrves (Guppy,  2258).  No.  107114, U.S.N.M. 
The  following  forms  are  as  distinct  as  species  usually  recognized  in 
this  group,  but  believing  the  range  of  variation  to  be  much  greater 
than  usually  allowed  for,  I  am  inclined  to  think;  they  may  eventually 
prove  varieties  of  the  preceding  species.  [G.| 

TURBONILLA  ANGULATA,  Guppy,  new  species?. 
(Plate  XXVIII,  fig.  10.) 

A  form  with  strongly  angulate  whorls  giving  a  step  like  appearance. 
In  this  the  spiral  stria}  between  the  longitudinal  ribs  are  fine  and 
thread-like.    Alt.,  ."..5  mm. 

Oligoceneof  Jamaica,  Vendryes. (Guppy,  2258a).  No.  107115, U.S.N. M. 
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TURBONILLA  SIMPLICIOR,  Guppy,  new  species?. 
(Plate  XXVIII,  fig.  1.) 

This  lias  a  stouter  appearance.  .V  specimen  of  it  with  15  "whorls  has 
a  tendency  to  a  subquadrate  shape  of  aperture.  It  lias  no  spiral  lines 
between  the  longitudinal  riblets.    Alt.,  7.5  mm.  |G.J 

Oligocene  of  Jamaica,  Vendryes  (Guppy,2258b).    No.  1 07 1 16,U.H.N.M. 

TURBONILLA  TENUILINEATA,  Guppy,  new  species?. 
(Plato  XXVIII,  fig.  8.) 

Ill  this  form,  which  would  generally  be  regarded  as  a  distinct  Spe- 
cies, the  ornamentation  is  reduced  to  4  or  5  very  line  spiral  lines.  The 
aperture  is  subquadrate  in  our  specimens,  but  this  feature  may  vary 
to  some  extent.    Alt.,  5  mm.  [G.] 

Oligocene  of  Jamaica,  Vendryes  (Guppy ,  2258c).  No.  107117, U.S.N.M. 

TURBONILLA  (STYLOPSIS)  OCTONA,  Guppy,  new  species. 
(Plate  XXVII, fig. S.) 

Turrited,  somewhat  fusiformly  cylindrical ;  smooth  or  only  striate 
longitudinally  by  lines  of  growth;  whorls  about  1-5  (in  addition  to  the 
discoid  sinistral  apex  of  about  .">  turns  set  on  at  an  angle),  angulated 
above,  and  separated  by  a  deep  suture;  aperture  suboval,  angulate 
above  and  somewhat  produced  anteriorly ;  columella  reflected,  the  callus 
spread  over  the  pillar  lip.    Alt.  1.25,  lat.  0.,'i  mm.  [G.J 

l)itrupabed,Pomtapier,Trinidad,Guppy(212'.l).  No.  107078,  U.S.N.M. 
This  may  be  compared  with  Aclis  simillima,  Smith,  from  St.  Helena,  and 
Uulima  subcyltiidratu^  Dunker. 

OSCILLA  INDISCRETA,  Guppy,  new  species. 
(Plato  XXVIII,  fig.  11.) 

Subulate- tnrrited;  whorls  about  9,  flat,  adorned  with  three  strong 
squarish  spiral  ribs  or  keels,  narrower  than  their  deep  interstices;  the 
upper  rib  on  a  whorl  in  contact  with  the  lower  one  on  the  preceding 
whorl,  thus  almost  masking  the  suture;  these  two  ribs  sometimes  nodu- 
lous; aperture  suboval;  base  with  a  spiral  rib  dividing  the  space 
between  the  keel  on  the  angle  of  the  whorl  from  the  plaited  and 
twisted  columella.  Near  the  apex  the  lower  and  upper  keels  are  more 
nodulous  and  are  fused  together  so  as  to  form  apparently  only  one 
keel.    Alt.  6,  lat.  2  mm.    [  G .  ] 

Oligocene  of  Jamaica,  Vendryes  (Guppy,  2148).  No.  107074,  U.S.N.M. 
This  may  be  compared  with  the  recent  0.  ( Trijitychus)  nivea  of  Miirch, 
from  which  it  differs  in  details  of  sculpture,  as  also  from  the  synony- 
mous 0.  biseriata,  Gabb,  of  the  Costa  Rica  Pliocene. 
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ULTIMUS  PRECURSOR,  Dall,  new  species. 
(Plate  XXIX,  figs.  2,  3.) 

Shell  solid,  polished,  with  a  strong,  transverse,  rounded  dorsal  keel, 
the  enamel  of  the  back  leaving  a  considerable  area  uncovered;  ends 
blunt;  aperture  wide;  the  outer  lip  very  feebly  cross- striated.  Lon. 
24.5,  lat.  1")  mm. 

Pliocene  clays  of  Limon,  Costa  liica.  No.  107456,  TJ.&N.M.  This 
form  differs  from  the  recent  I'.  gibbosa  by  the  greater  excavation  of  the 
slope  from  the  dorsal  keel  forward,  by  the  greater  prominence  of  the 
keel,  which  is  rather  more  posteriorly  situated,  by  the  more  abrupt 
truncation  of  the  posterior  end,  and  by  the  somewhat  greater  propor- 
tional breadth.  A  larger  area  of  the  back  is  left  without  enamel  in 
the  adult  than  in  I',  gibbosa. 

CARINARIA  CAPERATA,  Guppy,  new  species. 
(Plate  XXVII,  fig.  14.) 

Cornucopiafform,  carinated.  compressed,  with  7  or  8  transverse  ridges 
in  harmony  with  the  wavy  incremental  lines;  keel  somewhat  plicate, 
spire  short,  the  apex  wanting  in  the  specimens.    Lou.,  7  mm.  [G.| 

Shell  bed  of  Ally  Creek,  Naparima,  Trinidad,  Guppy  (2138).  No. 
107138,  U.S. X. 51.  The  shell  itself  bein^  extremely  fragile,  can  not  be 
extracted,  but  the  casts  give  a  fairly  accurate  idea  of  its  form.  It  is 
nearest  to  C.  paretoi,  Mayer,  from  the  Langhian  (Miocene)  of  Scnavalle 
di  Scrivia,  Italy.  That  species  is,  however,  much  more  numerously 
and  evenly  sculptured  with  rounded  riblets,  and  attains  a  length  of 
19  mm. 

TRIFORIS,  doubtful  species. 

Sinistral,  ovateturrited;  whorls  4-6,  cancellated  by  4  or  ~>  stout  re- 
volving ridges,  crossed  by  finer  costellre,  dividing  the  surface  into 
rather  square  pits ;  base  smooth,  imperforate;  aperture  oval;  columella 
twisted,  continued  into  a  spout-like  canal.    Alt.  1,  lat.  ().">  mm.  [G.] 

Ditrupa  bed,  Pointapier,  Trinidad,  Guppy  (2140).  No.  107122, 
U.S.N.M.  While  sufficient  to  determine  the  presence  of  the  genus 
Trifuris,  these  minute  and  immature  fragments  are  not  capable  of 
affording  data  for  a  specific  description. 

BITTIUM  (STYLIFERINA)  CERITHIDIOIDE,  Dall. 
Oligocene  of  Jamaica,  Guppy  (264).    No.  107123,  TJ.S.N.M.  This 
widespread  little  shell  extends  from  the  Oligocene  to  the  recent  fauna  of 
the  Antilles  with  great  uniformity  of  character. 

BITTIUM  (STYLIFERINA)  FR-flEFORMATUM,  Guppy,  new  species. 
(Plate  XXVIII,  fig.  2.) 

Turrited,  subulate,  or  rather  fusiformly  cylindrical,  varicose,  spirally 
Urate,  and  granulose;  whorls  about  12,  slowly  increasing,  the  last 
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scarcely  exceeding  the  previous  ones  in  diameter;  canal  short.  Alt. 
5.5,  lat.  1.6  mm.  [Ot.] 

Oligocene  of  Jamaica,  Vendryes  (Guppy,  2144).  So.  107124, 
U.S.N.M.  This  form  is  very  slightly  removed  from  B.  adamsi,  Dall, 
but  is  somewhat  more  slender,  with  slight  differences  of  sculpture. 

PYRAZISINUS  ?  HAITENSIS,  Dall,  new  species. 
(Plate.  XXIX,  fig.  g.) 

Shell  large,  heavy,  of  more  thau  7  whorls ;  surface  smooth  or  faintly 
spirally  striated  on  the  early  whorls;  the  base  flattish,  disk-like,  with 
strong  spiral  threads  and  Hexuous  incremental  lines;  transverse  sculp- 
ture of  7or£  short,  very  high,  compressed  ribs,  which  do  not  reach  the 
sutures;  whorls  moderately  convex,  appressed  at  the  suture.  Lon.  of  4 
whorls  40,  lat.  -15  mm. 

Oligocene  of  the  island  of  Haiti,  from  an  island  in  Lake  Ilenriquillo, 
tlowell.  ^s'o.  113081,  U.S.N.M.  Two  broken  specimens,  wanting  both 
the  aperture  and  the  apex,  are  obviously  of  some  Cerite.  The  peculiar 
sculpture  recalls  that  of  Pyraz'winus  cornutux  of  the  Oligocene  of 
Florida,  and  what  is  left  of  the  aperture  is  not  inconsistent  with  the 
supposition  that  the  shell  was  a  species  of  that  genus,  to  which  it  is 
provisionally  referred. 

Genus  MODULUS,  Gray. 

Monodvnta  (sp.  ),  Guppy. 
Pseudoirochus,  IlEU.PltlN. 

MODULUS  MODULUS  L.  var.  BASILEUS,  Guppy. 

Mouuiloiila  baailea,  GuiTY,  Geol.  Mag.,  Deo.  II,  I,  p.  442.  PI.  XVI,  flg.  2,  1874. 

Oligocene  of  Jamaica,  Vendryes.  No.  107137,  TJ.S.N.M.  The  young 
specimens  forwarded  are  not  distinguishable  from  some  of  the  varieties 
of  the  recent  M.  modulus  of  the  same  age.  The  full  grown  M.  basileas 
is  somewhat  characteristic,  judging  from  the  single  type  specimen,  and 
may  rank  as  a  variety  or  subspecies. 

CAECUM,  doubtful  species. 

Ditrupa  bed,  Pointapier,  Trinidad,  Guppy  (2266).  No.  107150, 
U.S.X.M.  This  species  for  which  Mr.  Guppy  assigned  the  name  of  C. 
annulatum,  Brown,  var.  curtioii,  is  more  nearly  related  to  C.  instructum, 
de  Folin,  of  the  Antilleau  recent  fauna,  but  differs  by  its  slightly 
smaller  size  and  less  prominent  mucro. 

TURRITELLA  ARATA,  Guppy,  new  species. 
(Plate  XXVIII,  fig.  3.) 

Elongate,  conic-cylindric,  many-whorled;  whorls  without  any  con- 
vexity, doubly  keeled,  the  interstices  between  the  spiral  ridges  occupy- 
ing the  middle  of  the  whorl  and  carrying  one  or  two  scarcely  visible 
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threads;  aperture  quadrate;  suture  line,  linear;  base  smooth.  Alt. 
10.3,  lat.  1.5  mm.  [G.] 

Oligocene  of  Ilaiti,  Guppy  (2280).    No.  107085,  U.S.N.M. 

TURRITELLA,  doubtful  species. 

Shell  bed,  Ally  Creek,  Xaparima,  Trinidad,  Guppy  (2119).  No.  107121, 
U.S.N.M.  A  speeimen  of  Turritella  or  immature  Ymnieularia  too 
imperfect  to  define  specifically  was  obtaiued  as  above.  Lon.  0,  lat.  3 
mm.  It  wants  both  apex  and  base,  but  is  furnished  with  sharp,  revolv- 
ing ridges,  of  which  two  very  prominent  ones  divide  each  whorl  into 
three  parts,  of  which  the  deep  one  next  below  the  scarcely  visible 
suture  contains  three  fine  spiral  lines,  and  the  narrower'oue  on  the 
middle  of  the  whorls  between  the  two  prominent  keels  contains  one  line 
spiral  line. 

MATHILDA  PLEXITA,  Dall,  new  species. 
(Plate  XXIX,  fig.  5.) 

Shell  small,  elongated,  turrited,  with  deep  sutures  and  13  strongly 
rounded  whorls ;  sculpture  reticulate;  spiral  sculpture  of  4  to  6  rounded 
prominent  threads  alternated  with  much  liner  threads;  there  are  also 
3  of  intermediate  size  on  the  base;  these  are  crossed  by  regularly  spaced, 
very  narrow  laminar  transverse  ridges,  which  are  slightly  nodulous 
at  the  intersections ;  top  and  base  of  the  whorls  flattened,  with  a  minute 
umbilical  chink;  aperture  subovate,  entire,  with  sharp  margin,  a  little 
modified  by  the  sculpture  on  the  outer  lip;  throat  not  lirate,  but  the 
external  sculpture  indicated  by  shallow  sulci.    Lon.  18.3,  lat.  6  mm. 

Oligocene  of  Jamaica,  Henderson  and  Simpson.  No.  115436,  U.S.N.M. 
(figured).  Ditrupa  bed,  Pointapier,  Trinidad,  Guppy  (2115).  No.  107120, 
U.S.N.M.;  fragment.  This  fine  species  has  somewhat  the  aspect  of  a 
reticulated  Scala  of  the  subgenus  Acrilla,  under  which  name  it  was 
sent  in.  Beside  the  fragment  sent  by  Mr.  Guppy  from  Trinidad,  it  has 
also  been  noticed  in  the  Oligocene  beds  of  the  Isthmus  of  Darien  at 
Monkey  Hill. 

FOSSARUS  (GOTTOINA)  MUNDULUS,  Guppy,  new  species. 
(Plate  XXVII,  fig.  16.) 

Turbinate,  rimate ;  whorls  4-5,  with  spiral  sculpture  of  subequal  regu- 
lar ridges,  of  which  three  are  visible  on  the  upper  whorls,  and  these  are 
simple,  while  on  the  hist  whorl  the  spiral  sculpture  is  reticulated  by 
transverse,  elevated,  incremental  lines;  suture  deep  and  well  marked; 
base  with  similar  spiral  sculpture  and  an  extremely  narrow  umbilical 
chink ;  aperture  circular,  thickened,  and  slightly  dentate  or  lirate.  Alt. 
3,  lat,  2.75  mm.  [G.J 

Oligocene  of  Jamaica,  Yeudryes  (Guppy,  2201).  Nos.  107093  and 
107094,  U.S.N.M.  This  species  is  not  unlike  some  larger  recent  forms 
found  in  deep  water  off  the  southeastern  coast  of  the  United  States. 
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ALABA  TURRITA,  Guppy,  new  species. 

(Plate  XXVIII,  fig.  7.) 

Shell  elongate-turrited ;  whorls  about  9,  spirally  lirate  by  somewhat 
obsolescent  ridges;  two  rather  broad  varices  on  each  whorl;  not  con- 
tinuous on  successive  whorls ;  spire  pointed;  aperture  suboval,  slightly 
notched;  peristome  subcontinuous;  columella  expanded.  Alt.  5,  lat. 
2.25  mm.  [G.] 

Oligoceneof  Jamaica,  Vendryes  (Guppy,  2137).    No.  107128,  U.S.X.JI. 
SOLARIUM,  doubtful  species. 

Orbicular,  discoidal,  depressed,  widely  umbilicate ;  surface  corrugated 
by  undulate  rather  flattened  radiating  ridges,  narrower  than  their 
interstices  and  rising  into  tubercles  on  the  angle  of  the  whorl;  crossed 
by  revolving  or  spiral  furrows,  dividing  the  surface  into  somewhat 
square  tessera';  first  2  or  24  whorls  quite  smooth;  apex  depressed; 
umbilicus  encircled  by  rows  (3)  of  strong  rounded  tubercles  formed  by 
a  continuation  of  the  sculpture  on  the  flattened  upper  surface  of  the 
whorls.    Alt.  1,  lat,  3  mm.  [G.] 

Ditrnpa bed, Pointapier, Trinidad, Guppy (2254).  No.  107120,  U.S.X.M. 
The  presence  of  this  very  young  specimen,  which  shows  only  enough 
of  the  adult  characters  to  determine  its  place  in  the  group  of  8.  elab- 
oratum,  Conrad,  suffices  to  establish  the  presence  of  the  group  in  the 
fauna,  though  not  to  characterize  the  species. 

RISSOA  (ALVANIA)  PARIANA.  Guppy,  new  species. 

(Piute  XXIX,  fig.  9.) 

Shell  conic-oblong,  turrited;  whorls  about  6,  decorated  by  about  4 
spiral  ribs  narrower  than  their  interstices,  upon  which  rise  into  points 
somewhat  stout  longitudinal  costa?  forming  subquadrate  or  oblong  pits, 
in  which  some  faint  striae  may  be  observed;  apex  smooth;  base  with 
about  4  spiral  ribs;  lip  stout,  expanded.    Alt.  2.3,  lat.  1.5  mm.  [G.] 

Ditrupabed,  I'ointapier,  Trinidad,  Guppy  (2257).  No.107127,  U.S.X.JI. 

BENTHONELLA  TURBINATA,  Guppy,  new  species. 
(Plat.'  XXVII,  fig.  10.) 

Turbinate  sublimate,  longitudinally  sinuate-costate;  whorls  about 
5,  the  apical  ones  (about  2)  quite  smooth,  the  others  strongly  ribbed 
by  sinuate  eosta',  their  wider  interstices  crossed  by  minute  spiral  stria} 
which  are  not  visible  on  the  ribs;  aperture  ovate;  columella  reflected. 
Alt.  1,  lat.  0.7S  mm.  [G.] 

Ditru]  ia  bed,  Pointapier,Trinidad,Guppy  (2139).  Ko.  107077,  U.S.N.M. 
The  presence  of  this  genus  (Hela  of  Jeffreys)  in  these  beds  is  almost 
conclusive  evidence  of  their  deep  water  or  archibenthal  character, 
Proc.  N.  31.  vol.  xix  21 
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RISSOINA  BROWNIANA,  Orbigny. 

li.  browniana,  Orbicjny,  Moll.  Cuba,  II,  p.  28,  pi.  xn,  tigB.  3S,  34,  1X53. 

Oligoceno  of  Jamaica,  Vendryes  (Guppy,  2261),  Nos.  107129  and 
107130,  U.S.N.M. 

RISSOINA  SAGRAIANA,  Orbigny. 

ii1.  aagraiana,  Orbigny,  Moll.  Cuba,  II,  p.  25,  pi.  XII,  rigs.  4,  5,  1853. 
Oligoceiie  of  Jamaica,  Vendryes  (Guppy,  2263).    Xos.  107131  and 
107132,  U.S.N.M.    This  is  B.  sagra  on  the  explanation  of  the  plate;  and 
suijraiana  in  the  text. 

RISSOINA  ELEGANTISSIMA,  Orbigny. 

R.  elegantiaaima,  ORHKjXY,  Moll.  Cuba,  II,  p.  26,  pi.  xn,  figs.  27,  28,  1853. 
Olifioeencof  Jamaica,  Vendryes  (Guppy,2204).    No. 107133,  U.S.N.M. 

RISSOINA  STRIAT1COSTATA,  Orbigny. 
if.  atriaticoatata,  Orbigxy,  Moll.  Cuba,  II,  p.  27.  pi.  xn,  figs.  30,  31,  1853. 
Oligocone  of  Jamaica,  Vendryes  (Guppy,  2265).  No.  107134,  U.S.N.M. 

HIPPONYX  TORTILIS,  Guppy,  new  species. 

(Plate  XXVII,  fig.  15.) 

Subovate,  obliquely  conic,  with  imbricating  larnelhc,  which  are  closely 
covered  with  radiating  stria' ;  margin  expanded.    Lou.,  6.5  mm. 
Oligocene  of  Jamaica,  Vendryes  (Guppy,  2276).    No.  107147,  U.S.N.M. 

HIPPONYX  SUBRUFUS,  Carpenter. 

Oligoceneof  Jamaica,  Vendryes  (Guppy,2283).  No.  107084,  U.S.N.M. 
Exactly  like  recent  specimens. 

NATICA  PERLINEATA,  Dall. 

.V.  perlineata,  Dall,  Blake  Gastr.,  p.  294, 1889. 

Recent  in  the  Antilles,  70  to  229  fathoms.  Fossil  in  the  Tertiary 
beds  of  Monserrat,  Trinidad,  Guppy  (2281).  No.  107083,  U.S.N.M.  iii 
this  connection  it  may  be  stated  that  Stonwtiii  eidolon,  Guppy,  from 
San  Fernando,  Trinidad,  proves  on  more  close  study  to  be  the  oper- 
culum of  a  naticoid  shell. 

PHASIANELLA,  doubtful  species. 

Ovnte-conoidal,  rimate,  with  about  5  whorls  slightly  convex,  the  last 
angulate  on  the  periphery  and  comprising  more  than  two-thirds  of  the 
whole  shell;  apex  pointed;  aperture  suboval;  a  callus  on  the  pillar, 
reflected  over  the  umbilical  chink.   Alt.  4,  lat.  3  mm.  [G.J 


NO.  1110. 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


323 


Ditrupa  bed,  Pointapier,  Trinidad,  Guppy  (2256).  No.  107148, 
IT.S.N.M.  This  is  almost  certainly  identical  with  one  of  the  small 
recent  species,  but  the  material  is  too  meager  for  a  positive  decision  on 
that  point. 

MICROGAZA  ROTELLA,  Dall. 

M.  rotella,  Dall,  Blake  Gastr.  Bull.  Mus.  Comp.  Zool.,  XVIII,  p.  357,  pi.  XXII, 
figs.  5,  5a  (1881),  1S89. 

Recent  in  70  to  805  fathoms  in  the  Antilles.  Fossil  in  the  Oligocene 
of  Bowden,  Jamaica,  Henderson  and  Simpson.  Nos.  94991  and  107457, 
U.S.N.M. 

This  elegant  and  curious  little  shell  is  common  in  the  Bowden  marl 
and  exactly  agrees  with  the  recent  specimens  with  which  it  was  com- 
pared. The  variety  inornuUt,  Dall,  was  found  with  the  typical  form  in 
the  marl  as  in  the  sea. 

DILLWYNELLA  ERRATA,  Guppy,  new  species. 

(Plate  XXVII,  fig.  2.) 

Snbglobose  turbinate,  shining,  smooth,  or  marked  by  obsolescent 
undulate  lines  of  growth;  whorls  3-4,  rapidly  increasing,  somewhat 
compressed  or  flattened  superiorly;  aperture  circular,  effused  below 
into  a  sort  of  expanded  and  channeled  columellar  lip;  spire  little  ele- 
vated.   Alt.  1.5,  lat.  1.8  mm.  [G.J 

Ditrupa  bed,  Pointapier,  Trinidad,  Guppy  (2126).  No.  107135, 
TJ.S.K.M.  This  genus  is  now  known  to  extend  from  the  Olaibornian 
Eocene  to  the  recent  fauna. 

SOLARIORBIS  CLYPEATUS,  Guppy,  new  species. 
(Elato  XXVII,  tig.  3.) 

Depressed,  scarcely  conoidal;  whorls  about  3,  flattened,  lineated  by 
fine  spiral  ribs,  which  are  crossed  by  line  radiating  lines  of  growth; 
margin  of  whorls  strongly  but  somewhat  sharply  carinated,  the  keel 
being  a  round  rib  marked  off  from  the  whorl  by  a  line;  umbilicus 
small;  base  covered  with  revolving  and  radiating  lines  like  those  of 
the  upper  surface,  but  finer;  apex  smooth.    Alt.  1.75,  lat.  3  mm.  |G.J 

Oligocene  of  Jamaica,  Yendryes  (Guppy,  2134).  No.  107075, U.S.N.M. 

CALLIOSTOMA  ASPERRIMUM,  Dall. 
C.  aaperrimttm,  Dall,  Hull.  Mus.  C'nmp.  Zool.,  XVIII,  p.  373  (1881),  1889. 
Recent  in  the  Antilles,  100  to  220  fathoms,  Blake  expedition.  Oligo- 
cene of  Jamaica,  Yendryes  (Guppy,  2293a).    No.  107097,  U.S.N.M. 

CALLIOSTOMA  PULCHER,  C.  B.  Adams. 

C.  pulcher,  Adams,  Contr.  I  onrli.,  p.  69,  1850,  not  of  A.  Adams,  18r>l. 

Recent  in  the  Antilles.  Oligocene  of  Jamaica,  Yendryes  (Guppy, 
2293b).    No.  107096,  U.S.N.M. 
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CALLIOSTOMA  ROSEOLUM,  Dall. 

('.  roseohim,  Dall,  Bull.  Mils.  Comp.  Zool.,  XVIII,  p.  366,  pi.  XXIV,  figs.  6,  6a, 
1889. 

Recent  in  the  Antilles,  15  to  200  fathoms.  Fossil  in  the  Oligocene  of 
Jamaica  with  the  preceding  species  (Guppy,  2293c). 

CALLIOSTOMA  CORBIS,  Dall. 

('.  vorbis,  Dall,  Bull.  Mils.  Comp.  Zool.,  XVIII,  p.  365,  pi.  xxxni,  fig.  1, 
Hecent  in  the  Antilles,  220  to  450  fathoms.    Fossil  in  the  Oligocene 
of  Jamaica,  Yendryes  (Guppy,  22114).   Xo.  107098,  U.S.X.M.    This  is 
perhaps  the  most  common  species  of  Calliostomu  in  the  Bowden  marl. 

SOLARIELLA  ALTIUSCULA,  Guppy,  new  species. 
(Plate  XXVII,  fig.  17.) 
Somewhat  turrited;  whorls  5-0,  adorned  with  sharp  spiral  ridges,  of 
which  only  about  2  are  visible  on  the  upper  whorls,  1  on  the  last  whorl 
but  one,  and  about  10  on  the  last  whorl;  three  apical  whorls  smooth; 
umbilicus  open,  deep,  with  about  4  granular  or  tubercular  ridges  on  the 
last  whorl;  base  encircled  with  a  strong  sharp  ridge;  aperture  sub- 
quadrate,  almost  circular.    Alt.  C.3,  lat.  7  mm.  [G.] 
Oligocene  of  Jamaica,  Yendryes  (Guppy.  2209).  Xo.  10712.),  U.S.X.M. 

LIOTIA  SIDEREA,  Guppy,  new  species. 

(Plato  XXVII,  fig.  18.) 

Turbinate,  rimate;  whorls  5-6,  covered  with  a  fine,  scaly  ornamenta- 
tion; two  keels,  one  on  the  angle  of  the  whorls  and  one  halfway  between 
that  and  the  suture;  suture  deep,  bordered  by  a  dentate  ridge;  base 
ornamented  with  6  to  7  rows  of  rather  square  granules,  largest  near  a 
wrinkled  and  dentate  callus  surrounding  the  imperfect  umbilicus; 
aperture  circular;  lip  expanded  anteriorly,  continued  over  the  body 
whorl  by  a  callus;  columella  reflected.    Alt.  3.5,  lat.  3.5  mm.  [G.| 

Oligocene  of  Jamaica,  Yendryes  (Guppy,  2292).   Xo.  107095, 1  ".S.X.M. 

LIOTIA  VERESIMILIS,  Guppy,  new  species. 
(Plate  XXVII,  fig.  13.) 

Conic-pyramidal,  umbilicate;  whorls  5,  spirally  Urate  by  a  few 
thread-like  ridges,  of  which  two  are  visible  on  the  upper  whorls,  crossed 
by  equally  fine  radiating  threads  which  divide  the  surface  into  square 
areola-;  suture  linear ;  aperture  circular ;  lip  continuous.  Alt.  1.5,  lat. 
1.5  mm.  [G.] 

Oligocene  of  Jamaica,  Vendryes  (Guppy,  2290).   Xo.  107092.  I '.S.X.M. 

?  DENTALIUM  HAITENSE,  Gabb. 
D.  haitatM,  (Jabb,  (ieol.  Santo  Domingo,  1873,  p.  244. 
Oligocene  of  Jamaica,  Vendryes  (Guppy,  2278).   Xo.  1070S0.  II. S.X.M. 
Two  very  slender  specimens  appear  to  belong  to  this  species.  [G.] 
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DENTALIUM  QOULDII,  Dall. 

D.  Oouldii,  DAr.r.,  Bull.  Mus.  Comp.  Zool.,  XVIII,  p.  424,  pi.  xxvi,  lip;.  4,  1889. 

Recent  in  the  Antilles  (as  D.  hexagonum,  Sowerby,  not  Gould),  12 
to  150  fathoms.  Fossil  in  the  later  Tertiaries  of  this  region  and  in  the 
Nuculabeds  (Eocene),  Naparima,  Trinidad,  Guppy  (190).  No.  107149, 
I'.S.X.M.  Mr.  Guppy  compares  the  fragments  found  with  D.  striatum, 
Sowerby,  of  the  English  Eocene. 

CADULUS  PARIANUS,  Guppy,  new  species. 
(Plate  XXX,  fig.  7.) 

Tube  round,  tapering,  suddenly  constricted  near  the  broader  end. 
Lon.  3,  diani.  0.75  mm.  [G.] 

Ditrupa  bed,  Pointapier,  Trinidad,  Guppy  (2277).  No.  107155, 
U.S.N.M. 

The  name  Ditrupa,  which  has  been  applied  to  this  genus  by  Jlr. 
Guppy,  is  now  generally  used  for  an  annelid.  These  shells,  though 
very  similar  to  those  of  Ditmpii,  are  unquestionably  inolluscan  and 
belong  to  the  genus  Cadulus  of  Philippi.  It  is  stated  by  Mr.  Guppy 
that  the  nearest  relative  of  this  species  is  the  C.  ilentaliim  of  the 
Jamaican  Oligocene. 

LIMOPSIS  SUBANOULARIS,  Guppy,  new  species. 
(Plate  XXX,  fig.  2.) 

Suborbicular,  equi valve,  subequilateral,  closed ;  radiately  and  concen- 
trically striate,  with  a  slight  angle  at  the  hinder  margin  of  the  almost 
straight  hinge  line;  radiating  riblets  regular,  somewhat  stronger  on 
the  slopes,  narrower  than  the  interstices;  concentric  ribs  low  and 
rounded,  scarcely  rising  upon  the  radiating  riblets;  hinge  teeth  stout, 
scarcely  curved,  about  3  before  and  3  behind  the  small  cartilage  pit. 
Height  of  valve,  0.75  mm.  [G.] 

Ditrupa  bed,  Pointapier,  Trinidad,  Guppy  (2117).  No.  107152, 
TJ.S.X.M.  The  specimens  are  very  young,  and  perhaps  have  not  fully 
assumed  their  adult  characteristics. 

ANOMIA  UMBONATA,  Guppy,  new  species. 
(Plate  XXX,  fig.  6.) 

Angularly  and  rather  irregularly  suboval;  minutely  shagreened, 
especially  on  the  prominent  umbonal  region;  umbo  terminating  in  a 
sharp  point.    Breadth,  6  mm.    [G.  | 

Shell  bed,  Ally  Creek,  Naparima,  Trinidad,  Guppy  (2116).  No. 
107154,  U.S.N.M.  The  imperfect  state  of  the  specimens  precludes  a 
more  complete  description. 
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ANOMIA  SIMPLEX,  Orbigny. 

A.  simplex,  Orbigny,  Moll.  Cuba,  II,  p.  367,  pi.  xxvin,  figs.  31-83,  1853. 

Recent  from  Gape  Cod  to  Kio  Janeiro,  Brazil.  Oligocene  of  Jamaica, 
Vendryes  (Guppy,  2303).    No.  107107,  U.S.N.M. 

Genus  CRASS  ATELLITES,  Kruger. 

Subgenus  CRASSINELLA,  Guppy. 

Crassittella,  Guppy,  Geol.  Mag.,  Decade  II,  Vol.  II,  Jan.,  1875,  not  of  Bayle,  1879. 
tlouldia,  auct.  var.,  not  of  C.  B.  Adams,  1847,  nor  of  Bonaparte  (Avea),  1850. 
Eriphyla,  Dam.,  Proc.  Zool.  Soo.  1879,  p.  132,  not  of  Gami. 
Fseuderiphyla,  Fischer,  Man.  Conch.,  p.  1022,  1887. 

1  laving  failed  so  far  to  find  the  place  where  the  supposed  genus  Cms- 
sinelln  of  Conrad  is  printed,  it  becomes  probable  that  it  is  a  manuscript 
name.  At  all  events,  unless  somebody  can  find  it,  it  should  not  be 
allowed  to  stop  the  way.  Gabb's  Eriphyla  proves  to  have  an  external 
ligament  like  Meek's  Eriphylopsis.  Therefore,  unless  (Jmssinclla,  Con- 
rad, can  be  located,  Mr.  Guppy's  name  for  this  little  group  of  diminu- 
tive Crassatellas  should  take  precedence,  the  name  of  Fischer  having 
been  suggested  in  the  belief  that  Conrad's  name  had  been  published 
and  was  prior. 

CRASS  ATELLITES  (CRASSINELLA)  GUPPYI,  Dall,  new  species. 
(Plate  XXX,  fig.  5.) 

Rounded  trigonal,  flattish,  concentrically  costate,  with  10  to  12  lamel- 
lar ribs,  much  narrower  than  the  interstices.    Alt.  4.6,  Ion.  4.0  mm. 

Oligocene  of  Jamaica,  Vendryes,  and  others  {Guppy,  191).  No.  107151, 
U.S.N.M.  This  species  is  related  to  the  Recent  and  Neocene  G.  martin  i- 
ceitsis  and  guadelupensis  of  Orbigny,  but  is  constantly  smaller.  It  was 
sent  by  Mr.  Guppy  under  the  manuscript  name  of  C.  miocenicu,  but  as 
we  now  know  that  the  horizon  is  Oligocene,  I  have  taken  the  liberty  of 
substituting  Mr.  Guppy's  name  for  the  name  he  proposed. 

LUCINA  PAUPERATA,  Guppy,  new  species. 
(Plate  XXX,  fig.  3.) 

Suborbicular,  not  very  convex,  with  faint,  broad,  radiating  (ray-like) 
grooves  and  sublamellar  concentric  ridges.  Diameter,  11.5  mm.  The 
radiating  ornament  looks  like  color,  but  it  is  really  faint,  shallow 
flutings.   Near  to  L.  squamosa,  Lam.  [G.] 

Oligocene  of  Jamaica,  Vendryes  (Guppy,  2297).   No.  107101,  TJ.S.X.M. 

LUCINA  TEXTILIS,  Guppy,  new  species. 

(Plate  XXX,  flg.l.) 

Orbicular,  occasionally  a  little  irregular  in  outline;  decussate  by 
somewhat  irregular  fine  radiating  and  concentric  lines;  margins  den- 
tate.  Diameter,  11  mm.  [G.] 
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Oligocene  of  Jamaica,  Vendryes  (Guppy,  2298).  No.  107103,  U.S.N.M. 
Beseinbles  a  small  form  of  L.  costata,  Conrad. 

DIVARICELLA  PREVARICATA,  Guppy,  new  species. 
(Plate  XXX,  fig.  I.) 

Suborbioular,  inflated,  margins  minutely  denticulate,  surface  divari- 
cately sculptured.    Length  of  shell,  8  mm.  [G.] 

Oligocene  of  Jamaica,  Vendryes  (Guppy,  2299).  No.  107102,  U.S.N.M. 
Kcscmbles  I),  americana,  0.  B.  Adams  (=qu<i(lrisulcattt,  Orbigny),  but 
is  constantly  smaller  and  weaker. 

CARDIUM  SERRATUM,  Linnaeus. 

Oligocene  of  Jamaica,  Vendryes  (G  uppy,  2300).  No.  107104,  U.S.N.  Jr. 
This  small  form  is  identical  with  the  dwarfed  form  from  deep  water 
(100  fathoms),  which  I  named  variety  sybariticum.'  The  larger  form 
is  also  found  in  the  Bowden  beds. 

CLEMENTIA  ?  T^NIOSA,  Guppy,  new  species. 
(Plato  XXX,  fig.  8.) 

Subtriangularly  suborbicular,  scarcely  ventricose,  concentrically 
ribbed,  the  ribs  rouuded  with  concave  sulci  between  them.  Alt.  43, 
Ion.  47  mm.  [Gr.\ 

Tertiary  beds  of  Savaneta,  Trinidad  (Guppy,  2302).  No.  107106, 
U.S.N.M.  The  specimen  is  aninternal  cast, with  the  hinge  line  defective. 

SANGUINOLARIA  UNIOIDES,  Guppy,  new  species. 
(Plate  XXX,  fig.  11.) 

Ovate  oblong,  slightly  ventricose,  smooth,  with  shallow,  concentric 
sulci  and  fine  radiating  stria'.    Length  63,  height  44  mm.  [G.] 

Tertiary  beds,  Savana  Grande,  Trinidad,  Guppy  (2302).  No.  107106, 
U.S.N.M.  A  somewhat  Unio-like  shell  of  uncertain  affinities.  The 
beds  from  which  it  came  have  yielded  some  other  large  bivalves  whose 
affinities  have  not  been  ascertained,  partly  on  account  of  their  imper- 
fect condition.  [G.J 

CORBULA  DISPARILIS,  Orbigny. 

Coriula  disparilis,  Orbigny,  Moll.  Cuba,  II,  283,  pi.  xxvn,  figs.  1-4, 1846. 
C.  pUlippii,  E.  A  Smith,  C'hall.  Rep.,  p  33,  pi.  vn,  fig.  4,  1885. 
C.  operculata,  Piiilii'pi,  Zeitschr.  Mai.,  V,  p.  13,  1819. 

Oligocene  of  Jamaica  (Guppy,  2295),  and  also  recent  in  the  Antilles. 

TEREDINA  ?,  doubtful  species. 

Almost  globular,  anterior  area  finely  closely  laminose,  posterior  area 
subequal,  nearly  smooth,  the  medial  groove  feebly  marked;  callum 


•Bull.  Mus.  Colup.  Zool.,  XII,  p.  271,  1886. 
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apparently  complete,  siphonal  end  slightly  gaping,  truncate,  the  mar- 
gins thickened  and  reflected,  the  dorsal  plates  wanting,  probably  lost. 
Alt.,  C  mm. 

Oligoceneof  Jamaica,  Vendryes  (Guppy,  229<i).  So.  107100,  U.S.lOf. 
This  very  singular  little  pholad  is  unfortunately  imperfect,  rendering 
it  advisable  to  await  more  material  before  describing  it.  It  was  received 
with  the  manuscript  name  of  Mnrteaia  uphivrokjalin,  but  it  is  not  a 
Martesia  and  perhaps  may  prove  a  Teredina. 

DIMYA  GRANDIS,  Dall,  new  species. 

Shell  large  for  the  genus,  ostreiform,  attached  by  the.  right  valve; 
externally  smooth  or  (in  the  variety  tlirarieata)  rather  strongly  sculp- 
tured with  close-set  dichotomous  radiating  ribs;  internally  smooth  and 
nacreous  near  the  edges;  the  visceral  area  with  a  porcellanous,  finely 
granulated  coat,  posterior  adductor  leaving  a  duplex  scar,  as  in  J), 
iirgentea,  Dall;  anterior  scar  single,  small,  close  to  the  pallial  border 
and  high  up  in  the  valve;  pallial  area  bordered  by  a  line  of  minute, 
fringe-like,  short  grooves;  cardinal  crura  raised  on  each  side  of  the 
small,  subtriaugular  socket  for  the  resilium,  behind  which  they  join, 
forming  in  the  right  valve  a  keystone-shaped  projection  which  fits 
inside  the  pair  on  the  left  valve.    Alt.  32,  lat.  :>0  mm. 

Oligocene  of  the  Potrero,  Rio  Amina,  Santo  Domingo,  Bland.  No. 
113799,  U.S.N.M. 

The  genus  Dimyodon,  Munier  Chalmas,  is  characterized  chiefly  by  its 
undivided  posterior  adductor  scar,  the  tooth-like  crura  being  present 
though  feeble  in  the  typical  T>imi/<i.  The  present  form  has  the  scars  of 
Itimya  and  well -developed  crura.  From  the  recent  J),  aryenlca  it  is 
distinguished  by  sculpture,  size,  and  hinge. 

The  differences  of  sculpture  do  not  appear  to  be  due  to  the  object 
upon  which  the  shell  attaches  itself,  as  this  attachment  is  only  by  a 
very  small  portion  of  the  surface. 

Mr.  Guppy's  work  was  done  largely  without  the  advantages  of  books 
and  specimens  for  reference,  hence  it  naturally  followed  that  his  names 
in  some  cases  require  revision.  With  his  types  for  comparison  I  have 
been  able  to  correct  some  of  these  inisidentifications,  and  the  present 
occasion  seems  a  proper  one  for  putting  the  corrections  on  record,  with 
notes  on  some  other  species : 

Columbella  (imbigua  and  C.  gradata,  Guppy,  are  referable  to  the  genus 
Strombina. 

Columbella  peculiar ix,  Guppy.  is  an  ^Esopus,  nearly  related  to  M, 
stearnsii,  Tryon. 

Scaltt  (Acrilla )  leroyi,  Guppy,  has  also  been  collected  on  the  Isthmus, 
near  Gatun. 

('leu  truncata,  Guppy,  is  a  Plana.ris  which  Mr.  Guppy  wrongly  iden- 
tiiied  with  Etrachelhn  trimcrita,  Gabb.  Although  Mr.  Guppy1  figures 
the  genuine  shell,  his  specimens  are  quite  different. 


1  Jonrn.  Geol.  Soc,  XXXII,  pi.  xxix,  fig.  6. 
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Dolophanes  mclimoidcs,  Gabb,  is  identical  with  Grepitacella  cepula  as 
claimed  by  Mr.  Guppy,  and  the  latter  name  has  priority. 

lopsis,  (iabb,  was  founded  on  an  immature  Sissvina,  as  his  type 
specimen  shows. 

Acta'onidea,  Gabb,  is  synonymous  with  Rictaxis,  Dall,  which  has 
two  or  three  years  priority. 

I  have  discussed  Orthaahij;  Gabb,  in  the  Transactions  of  the  Wagner 
Free  Institute  of  Science,  Vol.  III.  The  Petaloconchntt  of  Mr.  Guppy's 
list  is  not  P.  sculpturatus,  Lea,  and  should  retain  Sowerby's  name  of 
domingentiis. 

Tnrbonilla  subcarinata,  Orbigny,  of  Guppy's  list,  is  an  immature 
h'issoina,  from  Matura,  Trinidad. 

Amauropsix  ocalanux,  Dall,  from  the  Lower  Oligocene  of  Florida,  has 
also  been  detected  in  Santo  Domingo  on  the  Rio  Amina. 

Grypliwn  athyroides,  Guppy,  has  the  aspect  of  an  Ostrea,  but  the  hinge 
is  inaccessible. 

Crrcomya  ledwformis,  Guppy,  is  a  Leda  and,  under  the  circumstances, 
may  better  be  renamed  Leda  f/tippi/i. 

Graxsatella,  labeled  marylandivn,  Conrad,  from  the  Oligocene  of 
Jamaica,  is  not  that  species,  nor  C.floridana,  Dall,  but  probably  an 
undescribed  species. 

Dosinia  cyelica,  Guppy,  is  a  Lucinopsis. 

Vnrbulu  rieta,  Guppy,  was  founded  on  the  sculptured  valves  of 
C.  dixparilis,  Orbigny;  Erycina  tensa,  Guppy,  upon  the  smooth  valves 
of  the  same  species. 

Tellina,  identified  with  T.  biplicata,  Conrad,  appears  distinct,  and 
should  retain  d'Orbigny's  specific  name  of  sagrw.  It  belongs  to  the 
subgenus  Metis,  II.  and  A.  Adams. 

The  following  Polyzoa  were  included  from  the  Jamaican  Oligocene 
and  identified  by  Mr.  Guppy  : 

CUPULARIA  OWENI,  Lamarck. 
MEMBRANIPORA  SAVARTI,  Audouin. 

There  are  several  undetermined  species  of  Polyzoa  in  the  Ditrupa 
beds  of  Pointapier,  Trinidad. 

It  may  not  be  amiss  to  remark  that  Orbitoidcx  mantelli  has  been 
repeatedly  and  persistently  reported  from  the  Tcrtiaries  of  the  West 
Indies;  but  in  no  case  which  I  have  been  able  to  examine  has  the 
West  Indian  species  proved  to  be  the  true  0.  mantelli.  The  most 
southern  locality  for  the  genuine  0.  mantelli  is  in  the  Guallavu  sand- 
stones of  Costa  Rica,  though  the  species  doubtless  occurs  on  the  north- 
western shores  of  Cuba.  The  West  Indian  form  sent  under  the  name 
of  0.  mantelli  has  been  identified  as  O.forbesii,  a  much  thicker,  more 
globose,  and  smaller  species. 
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EXPLANATION  OF  THE  PLATES.' 
Plate  XXVII. 

Fig.  1.  Clathurella  vendryeaiana,  Dall;  alt.,  14  mm.;  p.  306. 

2.  Dillwynella  errata,  Guppy;  alt.,  1.5  mm.;  p.  323. 

3.  Solariorbia  clypeatua,  Guppy;  lat.,  3  mm.;  p.  323. 

4.  Mangilia  comentanea,  Guppy;  alt.,  6.2  mm. ;  p.  307. 

5.  Cythara  guppyi,  Dall;  alt.,  6.5  mm.;  p.  306. 

6.  Cythara  mucronata,  Guppy;  alt.,  5.5  mm.;  p.  306. 

7.  Cythara  obtuaa,  Guppy;  alt.,  5.7mm.;  p.  306. 

8.  Stylopsis  oetona,  Guppy;  alt.,  1.25  mm. ;  p.  317. 

9.  Cythara  gibba,  Guppy;  alt.,  3.8  mm. ;  p,  306. 

10.  Benthonella  turbinate,  Guppy ;  alt.,  1  mm. ;  p.  321. 

11.  Aclis  (Amblyapira)  prominens,  Guppy;  alt.,  4  mm. ;  p.  314. 

12.  Clathurella  amicta,  Guppy;  alt.,  4.6mm,;  p.  305. 

13.  Liotia  veresimiKa,  Guppy;  alt.,  1.5  mm. ;  p.  324. 

14.  Carinoria  caperata,  Guppy ;  7  mm. ;  p.  318. 

15.  Hipponyx  tortilia,  Guppy;  Ion.,  6.5  mm. ;  p.  322. 

16.  Fossarus  (Gottoina)  mundulus,  Guppy;  alt.,  3  mm. ;  p.  320. 

17.  Solariella  altiuscula,  Guppy;  lat.,  7  mm. ;  p.  324. 

18.  Liotia  eiderea,  Guppy;  alt.,  3.5  mm.;  p.  324. 

Plate  XXVIII. 

Fig.  1.  Turbonilla  simplicior,  Guppy;  alt.,  7.5  mm. ;  p.  317. 

2.  Bittium  (Styliferina) prceformatum,  Guppy;  alt.,  5.5  mm.;  p.  318. 

3.  Turritella  arata,  Guppy;  alt.,  10.3  mm.;  p.  319. 

4.  Turbonilla plastica,  Guppy;  alt.,  3.5  mm.;  p.  316. 

5.  Turbonilla  turritiaaimaj  Guppy;  alt.,  6.75  mm.;  p.  316. 

6.  Aclis  (Amblyspira)  ter«a,  Guppy;  alt.,  2  mm.;  p.  314. 

7.  Alaba  tnrrita,  Guppy;  alt.,  5  mm.;  p.  321. 

8.  Turbonilla  tenuilineata,  Guppy;  alt.,  5  mm.;  p.  317. 

9.  Aclis  acuminata,  Guppy ;  alt.,  3  mm. ;  p.  313. 

10.  Turbonilla  angulata,  Guppy;  alt.,  3.5  mm.;  p.  316. 

11.  Eulima  egregia,  Guppy;  alt.,  29  mm. ;  p.  314. 

12.  Pkoa  (Strongylocera)  faaeiolatus,  Dall;  alt.,  24  mm. ;  p.  311. 

13.  Pyramidella  (Longchanta)  forulata,  Guppy;  alt.,  5  mm.;  p.  315. 

14.  Oscilla  indiacreta,  Guppy ;  alt.,  6  mm. ;  p.  317. 

15.  Phoa  metuloides,  Dall;  alt.,  20  mm. ;  p.  310. 

Plate  XXIX. 

Fig.   1.  Cancellaria  rowelli,  Dall ;  alt.,  25  mm. ;  p.  307. 

2.  Ultimua precursor,  Dall;  Ion.,  24.5  mm.;  p. 318. 

3.  The  same  in  profile. 

4.  Phoa  gabbii,  Dall;  alt.,  24  mm.;  p.  310. 

5.  Mathilda plexita,  Dall;  alt.,  18.3  mm.;  p. 320. 

6.  Strombinella  aouformia,  Dall ;  alt.,  13.5  mm. ;  p.  312. 

7.  Strombina  mira,  Dall ;  alt.,  9  mm. ;  p.  312. 

8.  f  Pyraziainua  haitemis,  Dall ;  alt.,  35  mm. ;  p.  319. 

9.  Bieaoa  pariana,  Guppy ;  alt.,  2.3  mm.;  p.  321. 

10.  Pyramidella  (Longch&us)  jamaicensis,  Dall;  alt.,  3.25  mm.;  p. 315. 

]As  the  figures  are  not  drawn  to  a  uniform  scale,  the  greatest  length,  altitude,  or 
breadth  of  the  specimen  in  millimeters  follows  the  reference  in  each  case. 
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Fig.  11.  Marginella  latiseima,  Dall;  alt.,  11  mm.;  p. 308. 

12.  Marginella  Hmonensis,  Dall;  alt.,  30  mm. ;  p.  309. 

13.  M arginella  arouata,  Guppy ;  alt.,  4.5  mm.;  p.  308. 

14.  Marginella  Bolitaria,  Guppy;  alt.,  3  mm.;  p.  308. 

15.  Marginella  amina,  Dall;  alt.,  25  mm.;  p. 309. 

Plate  XXX. 

Fig.   1.  Lucina  textilis,  Guppy;  Ion.,  11  mm.;  p. 326. 

2.  Limopsis  subangularis,  Guppy;  Ion.,  6.75  mm.;  p. 325. 

3.  Lucina pauperata,  Guppy;  Ion.,  11.5  mm.;  p. 326. 

4.  Divaricella  prevaricata,  Guppy ;  Ion.,  8  mm.;  p.  327. 

5.  Crassinella  guppyi,  Dall;  Ion.,  4.6  mm.;  p.  326. 

6.  Anomia  umbonata,  Guppy ;  lou„6mm.;  p.  325. 

7.  Cadulus parianua,  Guppy;  Ion.,  3  mm.;  p. 325. 

8.  I  dementia  tamiosa,  Guppy;  Ion.,  47  mm. ;  p.  327. 

9.  Eulima  (Liostraca)  nobilia,  Guppy;  alt.,  7  mm.;  p. 315. 

10.  Olivella  indivisa,  Guppy ;  alt.,  6.5  mm.;  p. -308. 

11.  Sanguinolaria  unioides,  Guppy;  Ion.,  63  mm. ;  p. 327. 

12.  Oliva plicata,  Guppy;  alt.,  12.2  mm.;  p. 308. 
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UK  PORT  OX  THE  MOLLUSKS  (  OLLECTE1 )  BY  THE  IXTKK- 
XATIOXAL  BOUNDARY  COMMI8SIOX  OP  THE  UXITED 
STATES  AXI)  MEXICO,  1892-1894. 


By  William  IIealey  Dall, 
Honorary  Curator  of  the  Department  of  violins!:*. 


J lit  rod Hetorji  remarks. — In  the  report  of  the  first  Mexican  Boundary 
Survey,  with  Captain  (afterwards  General)  W.  H.  Emory,  I".  S.  Army, 
in  command,  no  account  appears  of  mollusks  collected.  .Much  space  is 
giventotlievertebrat.es,  botany,  andgeology,  and  admirable  illustrations 
adorn  the  several  reports,  but  it  is  probable  that  no  great  number  of 
mollusks  was  collected  and  the  specimens  obtained  were  overlooked 
or  scattered. 

It  has  long  been  known  that  the  region  north  of  Mexico,  between  the 
Bio  Grande  and  the  Colorado,  is  faunally  distinct  from  the  region  of 
the  Atlantic  drainage,  as  well  as  from  the  fauna  of  the  Pacific  Coast. 
It  has  been  named  as  a  faunal  region  by  several  students  of  geograph- 
ical distribution,  and  among  students  of  mollusks  has  been  usually 
termed  the  Central  or  Sonoran  faunal  region.  So  far  as  these  animals 
are  concerned,  it  seems  rather  a  prolongation  northward  of  the  fauna 
of  the  mountains  of  northern  Mexico  than  a  southern  extension  of 
that  of  the  Great  Basin  west  of  the  Bocky  Mountains.  It  presents 
features  due  to  contributions  from  the  California!!  and  Mexican  re- 
gions, the  latter  predominating,  with  a  few  stragglers  from  the  Xorth. 
Seldom  visited,  arid,  and  inhospitable  to  molliisean  life,  the  data  relat 
ing  to  its  fauna  are  widely  scattered  and  mingled  with  those  which  con- 
cern those  of  other  parts  of  the  western  country.  It  may,  therefore,  be 
useful  to  recall  the  names  of  those  to  whom,  in  the  past,  w  e  have  been 
indebted  for  collections  made  in  the  region,  and  to  give  a  brief  notice 
of  the  principal  sources  of  information  in  tlie  literature. 

Some  of  the  lirst  shells  described  from  this  region  formed  part  of  a 
collection  made  by  Berlandier,  and  were  sold  by  him  to  Lieutenant 
(afterYvards  General)  1>.  X.  Couch,  U.  S.  Army,  of  the  original  boundary 
survey,  who  generously  presented  them  to  the  Smithsonian  Institution. 
These  were  named  by  Dr.  Isaac  Lea  in  IS.iT,  but  appear  to  belong  to  the 
relatively  low-lying  region  east  of  the  Sierra  Madi-e  in  the  States  of 
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Xuevo  Leon  aud  Tamaulipas.  After  the  survey  of  the  boundary  came 
the  surveys  for  a  route  for  a  Pacific  railway,  in  which  a  number  of  the 
same  officers  were  employed.  By  them  and  by  other  members  of  the 
parties  engaged,  a  few  mollusks  were  collected,  including  several  fossil 
forms  from  the  Goloradi  >  desert.  Dr.  John  L.  Le  Oonte  and  Prof.  William 
P.  Blake  were  among  the  contributors,  and  the  mollusks  were  reported 
on  by  T.  A.  Conrad  and  Dr.  A.  A.  Gould. 

At  a  later  date  naturalists  settled  in  California,  and  either  directly 
or  through  the  aid  of  collectors,  obtained  a  few  species  from  the  bor- 
ders of  this  region,  which  were  described  by  Newcomb,  Cooper,  Yates, 
and  others.  After  the  establishment  of  the  State  geological  survey 
contributions  collected  in  Sonora  were  received  from  August  ltrinoud, 
and  from  Lower  California,  collected  by  W.  M.  Gabb.  Dr.  Horn,  of 
the  Army,  sent  some  interesting  species  from  Fort  Grant,  Arizona, 
to  Gabb,  which  were  described  by  the  latter,  ruder  the  auspices  of 
the  Smithsonian  Institution  collections  were  made  in  the  vicinity  of  the 
boundary,  by  Dr.  Edward  Palmer.  Later  still,  parties  connected  with 
the  Department  of  Agriculture  and  the  United  States  Geological  Sur- 
vey worked  in  the  same  region  and  a  few  species  were  added  to  the  list 
of  those  known  through  explorations  by  Dr.  A.  K.  Fisher,  Vernon 
Bailey,  Mr.  Lloyd,  Dr.  C.  J  lart  Merriam,  E.  \Y.  Nelson,  and  others,  most 
of  which  were  reported  on  by  Dr.  E.  E.  G.  Stearns. 

Collections  made  by  the  French  in  Mexico  form  the  basis  of  a  sump- 
tuous report  by  Messrs.  Crosse  and  Fischer,  wi  o  treat  of  the  whole 
land  and  fresh-water  fauna  of  the  Republic  in  a  manner  which  renders 
their  work  indispensable  to  all  students  of  the  subject. 

A  valuable  and  little  known  report  on  Mexican  land  shells  was 
issued  in  Hamburg  by  Herr  Hermann  Strebel,  assisted  by  Dr.  G. 
Pfefifer,  aud  should  be  consulted  by  anyone  who  is  investigating  this 
fauna. 

In  the  important  series  of  monographs  by  Messrs.  Godman  and 
Salvin  on  the  biology  of  Central  America,  the  mollusks  are  described 
by  Dr.  E.  von  Martens,  and  those  parts  which  have  appeared  are  of 
that  masterly  character  which  the  reputation  of  that  author  has  long 
led  us  to  expect. 

Latest  of  all,  aud  practically  simultaneously  with  the  work  of  the 
Boundary  Commission  on  which  the  present  paper  is  based,  may  be 
mentioned  explorations  set  on  foot  by  the  California  Academy  of  Sci- 
ences in  northwestern  Mexico  and  the  peninsula  of  Lower  California, 
during  which  interesting  collections  were  made  by  Messrs.  Eisen, 
Bryant,  Vaslit,  aud  others,  which  have  been  reported  on  by  Dr.  J.  G. 
Cooper  and  partly  discussed  by  the  writer. 

The  material  collected  belongs  to  three  different  faunal  regions  of 
very  different  degrees  of  interest,  and  each  w  ill  be  discussed  separately. 
These  are:  (1)  the  Central  or  Sonoran  region,  extending  from  the  Eio 
Grande  of  Texas  to  the  Colorado  River  of  Arizona,  and  on  both  sides 
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of  tlie  boundary  line  which  divides  the  two;  (2)  the  Texan  region,  to 
the  east  of  the  Rio  Grande  and  south  to  the  Gulf  of  Mexico ;  the  fauna 
of  this  region  is  hardly  to  be  discriminated  from  that  of  the  State  of 
Tainaulipas,  west  of  the  river,  but  in  which  no  collections  were  made 
by  the  Commission;  (3)  lastly,  west  of  the  Colorado  River  in  Southern 
California,  the  Oalifornian  coast  fauna  is  encountered,  and  collections 
were  made,  not  only  on  the  mainland,  but  also  on  San  Clemente  Island, 
some  60  miles  olf  the  coast. 

THE  SPECIES  OF  THE  CENTRAL  OR  SONOKAN  REGIOX. 

The  following  species  were  received  from  Dr.  Edgar  A.  Mearns, 
TJ.  S.  Army,  from  localities  on  either  side  of  the  international  boundary 
line  between  the  Rio  Grande  River,  near  El  Paso,  Texas,  and  the 
Colorado  River  of  the  "West,  near  Yuma,  Arizona. 

The  plains  are  almost  uniformly  arid  and  frequently  alkaline,  form- 
ing what  was  formerly  called  desert,  and  quite  unlit  for  the  subsistence 
of  land  snails.  It  will  be  understood  that  nearly  all  of  the  Pulmonates 
were  collected  from  the  upper  levels  of  the  various  mountain  ranges 
near  the  boundary,  which  rise  from  the  plains  into  a  region  of  moister 
air,  which,  though  still  dry,  supports  a  certain  amount  of  vegetation. 
Most  of  the  snails  are  found  dead  on  the  surface  of  the  soil;  only  when 
infrequent  rains  occur  do  the  live  animals  venture  from  the  nooks  and 
crannies  where  they  usually  activate  out  of  reach  of  the  collector. 
Consequently  good  opportunities  for  collecting  are  rare  and  fresh 
specimens  in  a  small  minority.  Even  when  fresh,  many  of  them  have 
the  well-known  texture  characteristic  of  dwellers  in  arid  regions,  such 
as  Arabia  and  the  Sahara. 

LAND  SHELLS. 
Family  IIXDODOXTID^E. 
Genus  PYRAMIDULA,  Fitzinger. 
Subgenus  PATULA,  Eeld. 
PATULA  STRIGOSA,  Gould. 

Typical  specimens  of  this  species  were  obtained  at  San  Jose  Moun- 
tain, Sonora,  Mexico;  from  Hachita  Grande  Mountain,  Grant  County, 
New  Mexico,  and  from  the  summits  of  the  Huachuca  Mountains,  Ari- 
zona, by  Dr.  Mearns  and  Mr.  Holzner.  A  sharply  carinated  variety 
was  collected  at  Tanners  Canyon,  Huachuca  Mountains,  Arizona,  by 
Dr.  .Mearns. 

The  normal  form,  very  variable  in  coloration,  has  a  somewhat  dome- 
shaped  but  low  spire,  appressod  suture,  and  5  whorls.  It  measures  19 
in  minor,  25  in  major  diameter,  with  a  height  of  13  mm.  The  carinate 
variety  has  a  sharp  vjeripheral  keel,  but  is  otherwise  similar. 
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PATULA  STRIGOSA  var.  CONCENTRATA,  Dall. 

Patuln  strigosa  v;ir.  <  onrentratti,  Dall,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  p.  1,  1895. 

A  variety,  which  exactly  mimics  the  normal  form  above  mentioned, 
has  the  same  number  of  whorls,  but  measures  only  13  mm.  in  minor 
and  10  in  major  diameter,  with  a  height  of  S  mm.  Its  coloration,  when 
not  bleached,  is  usually  a  dark-brown  baud  above  and  below  and  a 
white  periphery.  It  was  found  in  some  numbers  on  the  summits  of 
Ilachita  and  the  Huachuca  Mountains,  and  preserves  a  marked  uni- 
formity, which  would  seem  to  entitle  it  to  a  varietal  name. 

Thih:. — No.  120999, U..S.N.M.    Also  on  the  Jemez  Mountains,  Ashmun. 

The  peculiarly  arid  climate,  with  irregular  rainfall,  which  character- 
izes the  region  where  these  snails  are  found,  is  probably  responsible 
for  the  viviparity  which  distinguishes  them  from  the  Vntiilw  of  moister 
regions.  The  young  shells  exist  in  the  oviduct  of  the  parent,  in  num- 
bers from  4  to  8,  and  reach  a  development  of  more  than  2  whorls  and 
a  diameter  of  nearly  5  mm.  before  extrusion.  W  hen  born  they  are 
quite  able  to  take  care  of  themselves,  and  can  if  necessary  form  a  pro- 
tective epiphragm  at  once.  The  soft-shelled  eggs  laid  by  the  eastern 
species  of  Patitla  would  doubtless  dry  up  completely  in  an  hour  or  two 
in  the  dry  atmosphere  of  Arizona. 

Family  HBLK'I])^!. 
Genus  THYSANOPHORA,  Strebel  and  Pfeffer. 
THYSANOPHORA  HORNII,  Gabb. 

A  single  dead  specimen  (Ho.  130001,  TT.S.N.M.)  was  sent  in  by  Dr. 
Mearns,  collected  at  the  summit  of  the  Ilachita  Grande  Mountain, 
Grant  County,  New  Mexico.  The  species  was  originally  described 
from  the  vicinity  of  Fort  Grant,  Arizona,  and  is  a  characteristic  species 
of  the  region.  I  have  seen  it  from  the  drift  of  the  Ya(|ui  River,  Mexico. 
When  fresh  it  is  translucent,  dark  brownish,  the  periostracum  with 
oblique  raised  spiny  lamella!  inclined  at  an  angle  to  the  incremental 
lines.  This  coating  seems  to  have  a  certain  sticky  quality,  so  that  grains 
of  dirt  adhere  to  it  with  such  persistency  that  the  shell  can  not  be 
cleaned  without  destroying  the  periostracum.  Dead  specimens  are 
rather  solid,  coarsely  striated,  and  chalky-looking,  hardly  to  be  recog- 
nized as  the  same  thing. 

It  occurs  by  some  oversight  in  Pilsbry's  revision  of  the  Helices  in 
the  lists  under  both  I'yramulula  and  Thj/sannphoni.  Without  a  knowl- 
edge of  the  anatomy  its  proper  place  can  not  be  determined,  but  the 
aspect  of  the  shell  is  more  like  some  of  the  Thijmtnuphorw  than 
Pyramid  itla. 
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Genus  EPIPHRAGMOPHORA,'  Doring. 
EPIPHRAGMOPHORA  ARIZONENSIS,  Dall. 

(Plate  XXXI,  figs.  11, 12.) 
Epiphragmophora  arizonensis,  Dall,  Proc.  U.  S.  Nat.  Mils.,  XVIII,  p.  1,  1895. 

Shell  small  for  the  genus,  moderately  elevated,  light  colored,  with  a 
narrow  brown  band  just  above  the  periphery,  mostly  concealed  by  the 
suture,  but  on  the  outer  side  visible  within  the  aperture;  whorls  ih,  of 
which  1J  are  nepionic  and  punctate,  the  remainder  with  rather  well- 
marked  incremental  lines  and  microscopic  vermicular  markings,  of 
which  the  longer  axes  are  subparallel  to  the  lines  of  growth ;  suture 
distinct;  whorls  full  and  rounded,  but  with  the  periphery  slightly  above 
the  middle;  the  last  whorl  descending  a  little,  near  the  aperture;  base 
rounded;  umbilicus  narrow  but  deep;  aperture  expanded,  the  pillar 
lip  reflected,  but  the  outer  lip  not  so ;  body  with  a  slight  wash  of  callus 
between  the  lips;  height  of  shell  11,  major  diameter  17,  minor  diameter 
13.5  mm. 

A  single  specimen  from  the  banks  of  the  Santa  Cruz  River,  1'ucson, 
Arizona,  Dr.  Mearns  (Xo.  130002,  U.S.X.M.). 

The  type  specimen  is  somewhat  bleached,  but  otherwise  in  good  con- 
dition, and  is  almost  the  smallest  of  the  group  with  which  it  is  associated 
and  of  which  E.  traslcii,  Newcomb,  is  an  exemplar.  It  agrees  with 
none  of  the  species  in  detail,  in  general  resembling  most  some  small 
shells  which  in  the  National  Museum  are  labelled  as  a  dwarf  race  of 
E.  trnxkii.  Arionta  var.  huJiucnsis,  Yates,  is  very  similar,  but  larger, 
with  a  more  oval  aperture  and  wider  umbilicus,  and  the  brown  line  is 
not  covered  by  the  suture.  The  species  of  this  group  are  greatly  in 
need  of  careful  revision.  Among  those  belonging  to  the  peninsular  or 
Sonoran  faun*  several  species  have  been  confused  or  contested.  Thus 
E.  carpenter!,  Newcomb,  a  depressed  spirally  striated  shell  has  been 
generally  united  in  synonymy  with  Leptarimila  remand i,  Tryon.  The 
latter  was  described  from  specimens  obtained  by  M.  Kemond  at  Mazat- 
lan,  but  which  probably  came  from  the  peninsula  of  Lower  California 
across  the  Gulf  of  California  from  Mazatlan.  At  least  the  Mexican 
habitat  has  not  been  confirmed  by  subsequent  collectors.  Gabb  obtained 
it  in  the  mountains  of  the  peninsula  near  Trinidad  and  Muleje.  One 
of  Mr.  Tryon'.s  types  is  now  before  me  agreeing  perfectly  with  his 
description  and  showing  the  microscopic  pustules  which  in  perfect 
specimens  probably  support  hairs.  It  has  no  spiral  stria?,  and  is  a 
smaller  and  more  elevated  shell  than  E.  airpmteri.  It  has  been  renamed 
L.  verrillii  by  Aneey,2  probably  because  he  had  received  specimens  of 
E.  carpenteri  under  the  erroneous  name  of  remondi.    Since  Polygyra 

1  Arionta  of  American  authors,  not  of  Leach. 
'Conch.  Exchange,  II,  p.  63,  Xov.,  1887. 
Proc.  N.  M.  vol.  xix  22 
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cttrpaiteriuna,  Bland,  belongs  to  a  different  group,  Xeweonib's  name 
may  properly  stand,  even  if  we  admit  the  principle  propounded  by 
Crosse  and  Fischer  to  the  effect  that  two  species  of  one  genus  can  not 
be  named  for  the  same  person,  a  claim  which  rests  upon  no  established 
rule,  and  is  in  fact  in  conflict  with  usage. 

Two  forms  have  been  distributed  or  are  found  in  collections  under  the 
name  of  H.  carpmlrri,  Newcomb.  Unfortunately  the  original  type  of 
Dr.  Xewcomb,  which  was  a  bleached  shell  obtained  from  Frick  (whose 
localities  are  known  to  be  often  suspicious)  with  the  erroneous  locality, 
"Tulare  Valley,"  is  no  longer  to  be  found  in  his  collection,  the  doctor 
having  perhaps  replaced  it  by  what  he  considered  better  specimens  of 
the  same  species.  The  exact  measurements  i  if  his  i  n  iginal  do  not  agree 
with  those  of  any  specimen  received  from  Dr.  Xewcomb  or  otherw  ise 
under  the  name  carpenteri.  It  is  probable  that  the  printed  height  of 
the  shell  (1(!.5  mm.)  is  a  misprint  or  a  misineasurement  for  14.5  mm. 
Apart  from  this  we  learn  from  the  diagnosis  that  the  type  was  dis- 
tinctly spirally  striated  and  had  5.1  whorls.  Sow,  one  of  the  forms 
circulated  under  the  name  carpnttcri  lias  very  distinct  striatum  and 
the  right  number  of  whorls  and  diameter,  and  comes  from  the  vicinity 
of  San  Diego.  California,  and  especially  from  the  Ooronado  Islands 
which  are  near  San  Diego  off  the  coast.  It  is  this  which  Mr.  \Y  Cr. 
Binney  received  from  Dr.  Xewcomb  as  11.  carpeitferi  and  has  regarded 
as  entitled  to  the  name.  In  this  view  I  agree,  but  suspect  the  shell  to 
be  a  local  race  of  trdxlii,  Newconib,  which  is  somewhat  more  elevated 
and  with  fainter  spiral  stria'.  The  other  shell,  which  has  been  known 
as  carpenter!,  conies  from  Trinidad,. Lower  California,  and  near  Muzat- 
lan,  State  of  Sinaloa,  on  the  Mexican  mainland,  where  it  was  collected 
by  Gabb.  It  has  only  -t  to  5J  whorls  and  is  paler,  with  a  thinner  epi- 
dermis and  few  traces  of  striation.    It  is  probably  a  distinct  species. 

Another  species  which  has  been  contested  is  H.  loltrii,  Gabb,  which 
is  a  depressed  shell  with  a  curious  ovately  rounded,  widely  expanded 
peristome,  behind  which  the  whorl  is  smaller  though  not  abruptly  con- 
stricted. One  of  Gabb's  types  lias  a  maximum  diameter  of  'SJ,  a  mini- 
mum diameter  of  16.5,  and  a  height  of  10  mm. 

The  surface  of  the  spire  is  almost  flat,  the  periphery  is  formed  by  an 
almost  angular  shoulder  high  up  on  the  whorl,  and  the  umbilicus  is 
scalar,  revealing  the  whorls  to  the  apex. 

Through  the  courtesy  of  Prof.  G.  D.  Harris,  of  Cornell  University, 
and  the  authorities  of  the  University,  1  have  had  an  opportunity  of 
comparing  witli  typical  specimens  of  II.  lohrii,  received  from  Gabb, 
the  original  types  of  H.  roireUi,  Xewcoinb,  preserved  in  the  Xewcomb 
collection,  now  the  property  of  the  university.  Gabb's  species  have 
very  generally  been  referred  to  H.  roirdli  as  a  synonym,  and  they  are 
very  closely  related.  One  of  Dr.  Neweomb's  specimens,  and  perhaps 
two  of  them,  belong  to  another  species,  H.  nuu/ilalenenxis,  Stearns,  but 
the  more  perfect  ones  upon  which  his  description  was  founded  are  closely 
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related  to  II.  Inhrii.  from  which  they  differ  by  having  a  more  elevated 
spire  and  the  lust  whorl  evenly  rounded,  instead  of  shouldered  and 
subangular,  and  the  shell  is  smaller,  measuring  19  in  major  and  14.5 
in  minor  diameter,  and  9  mm.  in  height.  The  number  of  whorls,  the 
aperture,  nucleus,  and  umbilicus  do  not  differ  to  any  important  extent 
in  the  two  forms.  It  is  probable,  as  originally  stated  by  Newcomb, 
that  his  types  came  from  Arizona,  since  the  associated  H.  muijilnlenensis 
is  not  known  from  Lower  California,  and  that,  as  in  so  many  other  cases, 
the  specific  form  represented  by  11.  lohrii  has  a  large  and  a  small  race, 
fairly  constant  in  their  several  localities,  but  connected  by  occasional 
intermediate  specimens.  As  the  oldest  name  is  that  of  Newcomb,  this 
should  be  kept  for  the  species,  while  CI  abb's  name  maybe  preserved 
for  the  larger  and  depressed  peninsular  race  in  a  subspecific  sense. 
Both  are  distinguished  from  II.  muiidulrHeiisis  and  its  allies  by  the 
wider  umbilicus  and  by  the  wide  reflexed  lip,  the  peristome  in  the  last- 
mentioned  group  being  somewhat  expanded  and  slightly  thickened, 
but  not  forming  a  reflected  lip,  properly  speaking. 

EPIPHRAGMOPHORA  MAGDALENENSIS,  Stearns. 

Helix  (Arionta)  magdalenenx'w,  Stkakns,  Proc.  U.  S.  Nat.  Mus.,  XIII,  p.  207, 
pi.  xv,  iiga.  7, 11, 13  (not  12),  1800. 

Found  by  V.  Bailey  on  top  of  a  mountain  1,000  feet  above  Magda- 
lena,  Sonora,  Mexico,  among  rocks;  also  by  Dr.  Fisher  and  .Air.  E.  W. 
Nelson,  in  Johnson  Canyon,  near  the  I'anamint  Valley,  California,  at 
an  altitude  of  0,000  feet  ;  and  by  Vernon  Bailey  near  Resting  Springs, 
California,  among  rocks  on  a  dry  hill  900  feet  above  the  springs,  during 
the  Heath  Valley  expedition.  A  form  (Xo.  i:5000:i,  IT. S.X.M.)  which 
may  be  a  dwarf  of  the  next  species  or  a  variety  of  the  present  one  was 
collected  on  San  .lose  Mountain,  Sonora,  Mexico,  near  the  boundary  line, 
by  Ilr.  M  earns. 

This  species  as  originally  described  is  small  and  depressed,  having 
when  fresh  a  translucent,  polished  dark-brown  color,  with  a  pale  chest- 
nut-brown line  above  the  shoulder.  The  fact  that  dwarf  specimens 
occur  rather  frequently  with  nearly  all  the  species  of  this  group  ren- 
ders it  difficult  to  distinguish  the  normally  small  species  from  the  small 
individuals  of  similar  larger  species.  All  the  species  being  more  or  less 
variable  in  form  and  surface  texture,  the  group  is  one  which  presents 
unusual  difficulties  to  the  student. 

EPIPHRAGMOPHORA  HACHITANA,  DaU. 

(Plate  XXXI,  figs.  7, 10.) 

Epiphragmophora  haehitana,  Dall,  Proc.  U.  S.  Nat.  Mus.,  X  YTII,  p.  2, 1895. 

Shell  large,  depressed,  polished,  sculptured  with  irregularly  promi- 
nent incremental  lines,  but  without  spiral  striatum  or  surface  granula- 
tion; with  li  rounded  whorls;  suture  distinct;  last  whorl  near  the 
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peristome  depressed ;  aperture  oblique,  with  a  thickened  and  somewhat 
dilated  but  not  reflected  lip;  pillar  lip  broad  near  the  body,  united  to 
the  outer  lip  over  the  body  by  a  thin  callus ;  umbilicus  moderate,  deep, 
exhibiting  nearly  2  whorls;  color  of  the  fresh  shell  pale  reddish  purple 
or  livid  waxen,  paler  near  the  umbilicus,  with  a  single  purplish-brown 
band  above  the  periphery,  bordering  the  suture  below  it,  with  an  ill- 
defined  pale  band  on  each  side  of  it  somewhat  wider  than  the  brown 
one;  the  latter  is  also  visible  inside  the  aperture;  bleached  specimens 
are  waxen  white  with  the  brown  band  more  or  less  faded:  major  diam- 
eter of  largest  shell  26.5,  minor  diameter  21,  height  12  mm.  An  aver- 
age specimen  measures  23.5,  19,  12,  and  the  smallest  adult  21,  16.5, 
10.5  for  the  same  dimensions. 

Fort  Huachuca,  Arizona,  A.  K.  Fisher;  Tucson,  Arizona,  Cox,  in  Lea- 
collection;  below  San  Quentin,  Lower  California,  (x.  P.  Merrill;  Doubtful 
Canyon,  Peloneello  Mountains,  southwest  New  Mexico,  F.  II.  Fowler 
in  United  States  National  Museum;  and  by  Dr.  Mcarns  at  the  follow- 
ing localities:  Top  of  Hachita  Grande  Mountain,  altitude  8,270  feet, 
Grant  County,  New  Mexico;  near  Carrizollilo  Springs,  New  Mexico,  on 
the  top  of  two  peaks  near  the  boundary  line;  on  Black  Mountain,  12 
miles  south  of  boundary  monument  No.  77,  in  Northern  Mexico;  and 
in  the  Huachuca  Mountains,  Arizona,  altitude  8,000  to  9,000  feet,  by 
Dr.  Mearns  and  F.  X.  llolzner. 

rw)e._No.  130004,  U.S.N.M. 

In  specimens  from  Tanners  Canyon,  Huachuca  Mountains,  the  shell 
was  somewhat  more  depressed  and  the  colors  darker  than  from  other 
localities. 

This  seems  to  be  the  most  abundant  of  the  mountain  species,  and  its 
dwarfs  seem  most  easily  distinguished  from  the  E.  mugdalencnxu  by  their 
somewhat  more  inflated  and  higher  form  and  their  reddish  tint  when 
fresh.  The  fully  developed  specimens  which  comprise  the  great  majority 
are  very  much  larger  than  E.  magdalenensis,  but  bleached  and  dead 
dwarf  specimens  can  hardly  be  distinguished  from  full  grown  magda- 
lenemis  in  a  similar  condition.  The  specimen  figured  is  of  the  depressed 
variety  from  Tanners  Canyon,  Huachuca  Mountains. 

EPIPHRAQMOPHORA  COLORADOENSIS,  Stearns. 

Helix  (Arionia)  coloradocnsisr  Steakxs,  Proc.  IT.  S.  Nat.  Mus.,  XIII,  p.  2QS,  pi.  xv, 
rigs.  6,  8,  12  (not  fig.  7),  1890. 

Grand  Canyon  of  the  Colorado  River,  Arizona,  opposite  the  Kaibab 
plateau,  at  an  elevation  of  3,500  feet;  Dr.  C.  Hart  Merriam. 

This  species,  though  belonging  to  the  same  region,  has  so  far  been 
collected  only  at  the  type  locality.  It  is  closely  related  to  E.  magda- 
lenensis,  but  seems  separable.  In  the  original  paper  by  Stearns  the 
two  figures  representing  the  upper  surface  of  the  spire  were  transposed, 
so  that  the  references  to  them  are  erroneous  and  should  be  reversed, 
as  a  careful  comparison  of  them  with  the  text  of  the  description  would 
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sliow.  The  surface  of  the  freshest  specimens  has  a  certain  fuzziness, 
as  if,  when  quite  perfect,  they  would  be  microscopically  hirsute. 

Genus  POLYGYRA,  Say. 

POLYGYRA  LEVETTEI,  Bland. 

Triodopsis  hvettei,  Blanii,  Ann.  X.  Y.  Acad.  Sc-i.,  II,  1881,  p.  115.— Bihxey,  Bull. 
Mm.  Comp.  Zool.,  XI,  No.  8,  p.  154,  pi.  I, fig.  E,  Dec,  1881!;  Jinn.  Am.  Landsh., 
p.  385,  lig.  419, 1885;  Bnll.  Jlns.  Comp.  Zool.,  XIII,  No.  2,  p.  36,  pi.  I,  fig.  15, 
1886.— Tryon,  Man.  Conch.,  2d  ser.,  Ill,  p.  143,  pi.  xxix,  figs.  88,  89,  1887.— 
Pilsbry,  Man.  Conch..  2<1  ser.,  IX,  p.  76,  1894.— Ax<  f.y,  Conch.  Exch.,  II, 
p.  63,  Nov.,  1S87. 

Triodopa'm  leveilei  v:ir.  Ihomttoniana,  Ancky,  Conch.  Exch.,  II,  p.  64,  Nov.,  1887. 
Triodopsis  levettei  var.  oroba'nu,  Ancey',  Conch.  Kxch.,  II,  p.  64,  Nov.,  1SS7. 

Santa  Fe  Canyon,  near  Santa  Fe,  New  .Mexico,  Dr.  Levette,  Thom- 
son ;  near  Tucson,  Arizona,  Cox ;  Fort  Huaehuca,  Arizona,  Dr.  Fisher; 
Huaehuca  Mountains,  Arizona,  near  the  summit  of  the  higher  peaks, 
Dr.  Meavns.   No.  130010,  U.S.N.M. 

This  species  is  more  of  a  Polygyra  s.  s.  than  a  typical  Triodopsis. 
It  has  the  aspect  of  the  former  group,  and  only  wants  a  V-shaped 
angle  to  the  parietal  tooth  to  satisfy  the  strict  diagnosis.  The  form 
mentioned  by  Binney  with  a  single  basal  tooth,  rather  bifid,  as  repre- 
sented by  his  type  in  the  national  collection,  is  pathologic  al  and  not  a 
real  variety.  The  whorls  vary  from  C  to  7,  rarely  less  than  6.*.  The 
varieties  mentioned  by  Ancey  are  stated  to  have  only  whorls  and 
one  hardly  bifid  basal  tooth;  var.  oroba'im,  Ancey,  differs  from  thorn- 
soniana  only  by  having  the  aperture  somewhat  larger  and  less  oblique. 
I  have  seen  no  specimens  corresponding  to  Ancey's  description;  none 
of  the  specimens  from  any  locality  has  so  few  as  51  whorls. 

The  species  belongs  at  high  altitudes  in  the  New  Mexican  region  and 
seems  to  be  extremely  rare.  The  surface  under  magnification  shows 
minute  irregularities  approximately  in  harmony  with  the  lines  of 
growth ;  the  striation  is  feeble  and  the  general  appearance  of  fresh 
specimens  is  polished  dark  yellowish  brown.  The  variety  without 
teeth  mentioned  by  Binney  is  a  distinct  species. 

POLYGYRA  CHIRICAHUANA,  Dall. 
(Plate  XXXII,  figs.  9,  10,  12.) 
Polygyra  chiricahuana,  Dall,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  p.  2, 1895. 
Shell  depressed,  thin,  polished,  of  a  dark  brownish  color,  5J  whorls, 
sculptured  only  with  flue  incremental  lines;  suture  distinct,  the  inter- 
vening whorls  moderately  rounded ;  periphery  rounded,  the  termination 
of  the  last  whorl  constricted  behind  the  lip  and  moderately  descending; 
umbilicus  deep,  narrow,  showing  a  small  part  of  the  penultimate  whorl 
near  the  aperture;  aperture  oblique  with  a  narrow,  strongly  reflected 
lip  of  a  livid  whitish  color,  the  pillar  and  outer  lips  connected  in  fully 
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mature  specimens  by  a  smooth  callus  over  the  body;  the  outer  lip  is 
flexuous,  receding  near  the  periphery  and  more  vertical  at  the  base;  the 
aperture  is  entirely  destitute  of  teeth.  Height  7.7,  major  diameter  IS, 
minor  diameter  14. S  mm. 

Near  Tucson,  Arizona,  Cox;  Fly  Park,  Ohiricahua  Mountains,  Ari- 
zona, at  an  elevation  of  10,000  feet,  Dr.  Fisher,.  United  States  Depart- 
ment of  Agriculture.  No.  1H4481,  U.S.N.M.  Jemez  Mountains,  near 
liland.  New  Mexico,  and  at  Jemez  Sulphur  Springs,  8-10,000  feet  above 
the  sea,  Ashmun. 

This  form  has  been  mistaken  for  a  variety  of  P.  lerrltei  without 
teeth,  but  is  clearly  another  species.  An  examination  of  over  seventy- 
five  specimens  shows  that  none  of  them  has  a  trace  of  lip  teeth,  and 
there  are  no  specimens  otherwise  intermediate.  As  compared  with  /'. 
leretlei  the  shell  is  uniformly  larger  and  yet  with  1  whorl  less,  but  pro- 
portionally more  depressed.  The  actual  measurements  of  the  largest 
specimen  of  lereltci  I  could  find  arc:  Height  7.7,  major  diameter  15.7, 
minor  diameter  13  mm.  The  surface,  color,  etc.,  are  very  similar  iu 
both  species.  Numerous  specimens  show  a  resting  stage  at  about 
the  last  half  of  the  last  whorl,  where  the  shell  has  been  thickened 
and  shows  a  slight  constriction,  followed  by  an  opaque  space,  which, 
however,  seems  never  to  have  had  a  reflected  lip. 

A  variety  shows  a  small  feeble  parietal  denticle,  like  that  of  J'. 
})xeudodont<i,  but  the  lip  is  not  denticulate. 

With  this  species  Dr.  Fisher  collected  VUrca  arborea,  Say,  Thi/sano- 
phora  iitgerNollii,  Bland,  and  I'l/riimitl  tila  striatella,  Anthony.  The 
locality  is  in  Cochise  County  near  the  southeastern  angle  of  Arizona, 
close  to  the  Mexican  boundary  line. 

Mr.  Binney  has  compared  this  species  to  P.  mullani,  Bland,  and  P. 
lioicarusis,  Simpson,  but  both  these  species  are  of  the  Mexodmi  type, 
and  apparently  not  closely  related  either  to  P.  lercttri  or  P.  ehiricahuana. 
Neither  Mullani  nor  Kioirnrimix  are  known  from  the  region  in  which 
alone,  so  far,  the  other  two  have  been  collected. 

I  have  included  this  species  here,  as  it  belongs  to  the  same  faunal 
region,  and  is  therefore  naturally  associated  with  the  species  collected 
by  Dr.  Mearns. 

POLYGYRA  ASHMUNI,  Dall. 

The  Eev.  E.  H.  Ashmun,  of  Albuquerque,  New  Mexico,  has  forwarded 
for  examination  some  shells  which  appear  to  be  fully  adult  and  normal, 
and  resemble  extremely,  in  miniature,  Polygyra  chiricahttanti.  They 
differ  from  it  in  size,  being  only  14  mm.  in  greatest  diameter  and  7  mm. 
in  height,  and  in  the  surface,  which,  when  strongly  magnified,  is  seen  to 
be  covered  with  sharp,  delicate,  spiral,  incised  lines,  with  wider  inter- 
spaces. The  number  of  whorls  is  but  slightly  less,  if  at  all  different 
from  P.  eliiriciiliniiiia,  and,  if  the  element  of  actual  size  be  ignored,  the 
figure  here  given  of  the  latter  will  equally  well  represent  the  present 
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shell.  A  careful  scrutiny  of  a  series  of  P.  chtricuhuaita  shows  that 
occasional  sparse,  spiral,  incised  lines  are  found  on  some  individuals, 
so  that  the  present  shell  may  only  represent  a  dwarf  race  of  it  with 
more  emphatic  sculpture.  However  this  may  be,  the  difference  is  so 
great  as  to  form  at  least  a  well-marked  variety  worthy  of  a  name. 

The  types  (No.  107610,  F.S.N.  Jr.)  were  collected  at  Bland,  New  Jlexico, 
at  an  elevation  of  S,000  feet  above  the  sea.  Mr.  Ashman  notes  that  in 
coming  down  the  mountains  toward  Bland,  the  typical  P.  ekiricahuana 
was  abruptly  replaced  by  P.  ashmuni. 

POLYGYRA  PSEUDODONTA,  Dall. 

Shell  closely  resembling  P.  ashmuni  in  form  and  size,  but  with  the 
whorls  slightly  flattened  above  and  below  and  of  a  yellowish  straw 
color  instead  of  livid  brown,  the  spiral  striation  less  sharp  and  largely 
obsolete.  The  aperture  with  a  narrow  reflected  lip,  pink  or  whitish, 
which  has  on  the  internal  edge  of  the  basal  part  a  slight  callosity  which 
is  divided  by  a  narrow  sulcus  in  the  direction  of  the  coil  of  the  shell. 
Within  the  aperture  and  nearly  midway  between  the  outer  and  pillar 
lips  is  a  small  low  simple  short  oblique  parietal  tooth,  or  ridge,  with 
the  outer  end  nearer  the  pillar.  Greater  diameter  of  the  shell,  13.5  to 
15  mm. ;  minor  diameter,  11  to  13.5  mm.;  altitude,  5.5  to  7  mm.  in 
different  specimens. 

WhiteOaks,  New  Mexico,  at  an  altitude  of  7,500  feet,  Ashmun.  Type, 
No.  107611,  U.S.N. Jl.    The  aperture  of  this  form  is  quite  peculiar. 

JVith  these  shells  were  the  following  species,  all  said  to  be  from  New 
Jlexico,  but  of  which  the  exact  locality  was  not  stated :  Conulus /u/nts, 
Yiirca  arborcu,  V.  indentata,  Vallonia  cyelophorelUt,  Yitrina  limpida, 
Gould,  Jfriic'xli.scuti  lineatus,  Pupa  armifcra,  and  I'ionella  lubrica. 

POLYGYRA  MEARNSII,  Dall. 

(Plate  XXXII,  figs.  7,  8,  11.) 
Polygyramearntii,  Dall.  Proi-.  U.  S.  Xat.  Mns.,  XVIII,  p.  2,  1895. 

Shell  depressed,  5-whorled,  of  a  pinkish-brown  color,  sculptured  only 
with  moderately  conspicuous  incremental  lines;  spire  much  depressed, 
but  not  quite  flat,  a  nuclear  whorl  and  a  half  smooth,  the  rest  striated 
more  or  less  distinctly;  in  perfectly  fresh  specimens  the  surface  is 
probably  polished ;  suture  very  distinct;  periphery  rounded,  but  nearer 
the  upper  surface  of  the  whorl ;  base  rounded,  but  having  a  compressed 
appearance;  umbilicus  deep  and  narrow,  except  that  a  small  portion  of 
the  half  whorl  preceding  the  last  whorl  is  visible;  termination  of  the 
last  whorl  slightly  descending  above  and,  below  the  periphery,  strongly 
constricted  behind  the  reflected  lip  of  a  very  oblique  aperture;  peri- 
stome somewhat  flexuous,  reflected,  united  over  the  body  by  a  distinct 
callus;  body  with  two  converging  lamell.c,  not  united  at  the  inner 
ends  into  a  A,  the  basal  lamella  stouter  and  its  outer  extreme  bent 
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toward  the  umbilicus;  basal  part  of  the  peristome  "with  two  distinct, 
clear-cut  lamella?  transverse  to  the  lip;  outer  lip  broader  than  the  rest, 
receding,  with  a  similar  lamella  set  on  somewhat  obliquely  and  more 
deeply  within  the  aperture.  Height  of  shell  5.5,  maximum  diameter 
13,  minimum  diameter  11  mm. 

Huachuca  Mountains,  Arizona,  and  Hachita  Grande  Mountain,  Grant 
County,  New  Mexico,  Dr.  Mearns,  at  an  altitude  of  8,000  to  9,400  feet. 
~S».  130012,  U.S.X.M. 

>*o  living  specimens  were  collected,  but  the  number  of  dead  ones 
indicates  that  the  species  is  not  uncommon  where  found.  This  species 
is  instantly  distinguishable!  from  any  of  the  other  species  of  Vohjgyra 
which  possess  a  A-shaped  parietal  lamella  by  the  presence  of  three 
distinct,  well  denned  teeth  on  the  outer  lip.  All  the  other  forms  have 
two,  or  two  with  an  obscure  undeveloped  flattening  in  addition.  These 
teeth  closely  resemble  those  of  Polygyra  lereftt  i,  and  if  that  species  had 
two  parietal  lamella'  and  was  more  depressed,  it  would  differ  from 
P.  niearmii  chiefly  by  its  greater  size  and  number  of  whorls.  P.  muanisii 
therefore  forms  a  connecting  link  between  those  forms  which  have 
been  called  Dwdaloeheila  and  Triodopsis. 

Family  PITPrD.33. 
Genus  HOLOSPIRA,  Martens. 

This  genus  was  separated  from  ('yUndrella  by  Albers 1  under  the  name 
of  Acera,  which  had  already  lieen  used  in  zoology  and  for  which  Von 
Martens  in  his  new  edition  of  Albers's  work2  substituted  Bolospira  and 
named  H.  pilocerci,  Pfeift'er,  as  the  type.  The  following  is  a  free  trans- 
lation of  the  diagnosis  of  Albers: 

"Shell  with  an  umbilical  chink,  turreted  or  spindle-shaped,  with  a 
conical  not  truncate  apex;  11  to  14  whorls  of  which  the  last  is  little  or 
not  at  all  protracted ;  base  carinate;  columella  plicate ;  aperture  quad- 
rangular; peristome  free,  expanded." 

llolostoma  pihxerei  appears  to  be  a  rare  shell;  at  least  I  have  not 
been  able  to  examine  a  specimen,  though  many  so  named,  but  which 
proved  different,  have  come  under  inspection.  The  figures  of  this  spe- 
cies are  somewhat  discrepant  as  already  noted  by  Crosse  and  Fischer,3 
and  may  represent  more  than  one  species,  since  the  internal  structure 
was  not  examined  by  Pfeiffer  and  the  external  characters,  beside  being 
somewhat  variable,  are  very  similar  in  the  different  species.  However, 
three  of  the  original  Pfeifferian  specimens  were  examined  by  Strebel 
and  Pf'etter  1  who  describe  the  internal'characters.  It  has  a  plait  on 
the  pillar  and,  near  the  end  of  the  penultimate  whorl,  three  other 

1  Heliroon,  p.  209,  1850. 
'Page  39,  1860. 

3  Xfoll.  Terr,  et  Fluviat.  de  Mexique,  I,  p.  330. 
■•Beitr.  zur  Kennt.  der  Fauna  Mex.,  p.  82,  1880. 
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lamella',  one  basal,  one  parietal,  and  one  on  the  outer  Avail  of  the  whorl 
less  strongly  developed.  An  examination  of  the  anatomy  by  the 
authors  cited  shows  that  the  group  is  related  more  closely  to  the  Pupiilw 
than  to  Cylimlrella  with  which  it  was  originally  associated.  The  first 
information  as  to  the  internal  characters  of  lloloxpira  was  given  by 
Bland,1  who  pointed  out  that  H.  </<>l<lfiis$ii,  Menke,  beside  the  ridge  visi- 
ble in  the  upper  part  of  the  throat  of  the  aperture,  possesses  in  the  penul- 
timate whorl  four  lamella' ;  one  very  prominent  descending  from  the  roof 
of  the  whorl  for  half  a  gyration;  a  less  prominent  one  arising  from  the 
floor  of  the  whorl  opposite  the  first;  a  third,  more  feeble,  projecting 
inwardly  from  the  outer  wall,  and  a  fourth  revolving  on  the  pillar,  but 
obsolete  on  the  axis  above  the  penultimate  whorl.  These  lamella:  are 
figured  by  Strebel  and  Pfeffer.2  The  axis  in  llnlnxpirtt  is  tubular  and 
under  magnification  is  seen  to  be  vertically  streaked  with  opaque  white 
and  translucent  markings.  In  the  more  slender  species  like  II.  gonio- 
stoma,  Pfeiffer,  the  tube  is  quite  slender ;  in  those  which  have  a  shell  more 
stout  and  clublike,  e.  g.,  II.  elisubetlm;  Pilsbry,  the  axis  is  wide  and 
spindle-shaped,  but  in  all  the  base  of  the  adult  shell  has  the  axis  closed 
and  the  umbilicus  represented  by  an  impervious  chink. 

The  angulation  of  the  terminal  part  of  the  last  whorl  varies  in  the 
different  species,  some  of  which  have  a  keel  above  and  others  show  one 
below,  the  aperture  may  be  subcircular,  subtriangular  or  subquadrate, 
and  may  or  may  not  be  provided  with  a  columellar  or  parietal  ridge 
running  inward  and  usually  not  very  prominent.  Prom  this  ridge  the 
internal  lamella1,  are  entirely  distinct. 

An  examination  of  the  internal  characters  shows  that  the  group  is 
naturally  divided  into  sections  which  may  possess  any  or  none  of  the 
lamellie  referred  to,  and  that  these  characters  appear  to  be  constant 
and  invariable  within  the  species.  By  sacrificing  the  integrity  even  of 
single  specimens,  when  the  collection  contained  but  one  of  a  species,  I 
have  been  able  to  determine  the  characters  of  a  large  number  of  forms. 
I  find  the  following  to  be  destitute  of  any  armature  upon  the  pillar  and 
of  any  internal  hunelhe,  and  therefore  to  be  referable  to  the  subgenus 
Metastoma,  Strebel  and  Pfeft'er,  of  which  II.  roemeri,  Pfeiffer,  is  the 
type:  H.  roemtri,  Pfeiffer,  //.  jtasoiiix,  Dall,  II.  coahuilensix,  AY.  (I.  Bin- 
ney,  H.  teiiuiseulptn,  Stearns,  II.  pfeifferi,  Menke,  and  H.  remondi, 
Gabb,  the  first-mentioned  species  having  the  tabular  axis  exceptionally 
large.  To  these  I  am  now  able  to  add  two  new  species  II.  crossei, 
Dall,  and  H.  pilxbri/i,  Dall,  which  last  has  existed  in  our  collection  for 
a  long  time  under  the  erroneous  name  of  H.  tryoni,  Pfeiffer.  The  latter 
species  has  been  examined  by  Strebel  and  Pfeffer  and  is  shown  by  them 
from  authentic  specimens  to  have  entirely  different  internal  characters. 
They  have  proposed  for  it  the  sectional  name  of  Bostrickocentnim, 
characterized  by  having  a  spiral  ridge  around  the  axis  extending  from 

'Aim.  Lyo.  Sat.  Hist.,  N.  Y.,  VIII,  p.  160,  1865. 
'Plate  xiv,  fig.  17B. 
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the  last  whorl  upward  throughout  the  spire,  but  no  other  lamellae 
internally.  Their  specimens  agree  with  Pfeiffer's  types  now  in  the 
Dohrn  collection. 

It  is  obvious  from  the  preceding  observations  that  some  shells  which 
are  distinctly  separated  by  their  internal  features  show  very  similar 
external  characters,  and  I  may  add  that  the  examination  of  large 
numbers  of  specimens  of  several  species  indicates  that  the  internal 
characters  are  persistent  and  invariable  within  the  species.  I  propose 
to  use  these  characters  for  arranging  the  genus  Holospirti  into  subordi- 
nate groups  as  follows: 

Genus  HO  LOSPIRA,  Von  Martens. 
Type. — H.  pilmvrei,  Pfeiffer. 

Subgenus  HOLOSPIRA,  a.  ». 

Axis  large,  with  a  ridge  or  plait  developed  in  the  penultimate  whorl, 
and  with  parietal,  basal,  and  peripheral  lamella;  projecting  into  the 
lumen  of  the  whorl. 

Type. — H.  pilocerei,  Pfeiffer. 

This  includes  TT.  [/(fltlfiixsii,  Menke,  sp.,  and  H.  goniosfowtt,  Pfeiffer. 

Section  BOSTRICIIOCENTRUM,  Strebel  and  Pfeffer,  1880. 

Axis  moderate,  with  a  continuous  plait  on  it  extending  from  the  last 
whorl  nearly  to  the  apex. 
Type. — H.  tryoni,  Pfeiffer. 

H.  reracrii.ziana,  Dall,  belongs  in  this  section. 

Section  HAPLOSTEMMA,  Dull. 

Haplostemma,  Dall,  Nautilus,  IX,  p.  50,  Sept.,  1895;  Proe.  II.  S.  Nat.  Mus.,  XVIII, 
p.  2,  18ET). 

Axis  moderate,  with  a  short,  stout,  axial  lamella  extending  about  half 
a  gyration  in  the  penultimate  whorl,  but  elsewhere  simple,  and  smooth. 
Type. — II.  mearmii,  Dall. 

Section  EUDISTEMMA.  Dall. 

Eudiatemma,  Dall,  Nautilus,  IX,  p.  50,  Sept.,  1895;  Proo.  U.  S.  Nat.  Mus.,  XVIII, 
p.  3,  1895. 

Penultimate  whorl  with  a  short  axial  and  a  parietal  lamella  only,  the 
axis  moderately  large. 

Type. — H.  nrhunensis,  Stearns. 

Section  DISTOMOSPIRA,  Bail. 
LHatomoapira,  Dall,  Nautilus,  IX.  p.  50;  Proc.  U.  S.  Nat.  Mns..  XVIII,  p.  3, 1895. 
Penultimate  whorl  with  a  short  strong  axial  and  a  basal  lamella  only; 
axis  smooth,  moderately  large. 
Type.— 11.  bihtmclhilu,  Dall. 
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Subgenus  METASTOMA,  Strebel  and  Pfeffer. 

Axis  smooth,  without  plaits  or  sinuosity;  penultimate  whorl  without 
iiiterunl  lamina). 

Type. — 11.  roemeri,  Pfeiffer. 

This  comprises  most  of  the  species  included  hitherto  under  the  name 
of  llolovjiira. 

Subgenus  COELOSTEMMA,  Dili. 
Codoslcmma,  Dam..  Nautilus,  IX,  p.  50;  Tree.  U.  S.  Nat.  Mns.,  XVIII,  p.  3.  1X!I5. 
Axis  vertically  ribbed  as  in  Coeloeentrum,  capacious,  shell  otherwise 
as  in  Metuxtoma. 

Type. — H.  elizabetha;  Pilsbry. 

The  Ilolospiras  are  included  in  a  subfamily  liucalodiina'  of  the 
Pupidit1,  by  Crosse  and  Fischer,  though  formerly  referred  to  the  Cylin- 
drellidie.  It  might,  perhaps,  bo  premature  to  attempt  to  separate  this 
group  as  a  family  from  the  Pupida'.  There  are,  however,  some  inter- 
esting parallels  in  the  groups  included  under  the  names  of  Cerion, 
Iloloxpira,  Coeloeentrum,  and  Eneoloilinm.  These  groups  seem  to  vary 
in  somewhat  similar  directions  as  regards  internal  characters.  Thus 
Coeloecntrum  is  characterized  bycurious  vertical  ribs  on  the  axial  wall, 
such  as  exist  in  Holospira  (Coeloxtetnma)  clhahetha',  Pilsbry ;  the  shell 
is  habitually  decollate,  with  a  pervious  axis,  and  externally  flexuously 
ribbed  with  transverse  riblets.  A  few  species  have  also  spiral  stria- 
tion.  To  this  group  <  'rosse  and  Fischer  referred  the  Cylimlrella  irreg- 
ularis of  Gabb  from  Lower  California,  which  by  its  general  character 
is  doubtless  most  nearly  related  to  Goeloceiitriim,  but  differs  by  want- 
ing the  most  remarkable  of  the  generic  characters  assigned  to  that 
genus.  Instead  of  having  the  axial  wall  vertically  ribbed  as  in  Coelo- 
xtemmit,  it  has  a  revolving  inflation  extending  the  whole  length  of  the 
axis  as  in  Bostrichocentrum ,  and  should  therefore  be  separated  as  a  sub- 
genus for  which  I  have  proposed  the  name  Spitrtoeentrum.*  In  this 
conclusion  Mr.  Pilsbry  agrees,  and  I  take  this  opportunity  of  express- 
ing my  serious  obligations  to  that  gentleman  for  valuable  advice  and 
suggestions  afforded  during  the  course  of  a  free  correspondence  relat- 
ing to  the  subject-matter  of  the  present  report. 

In  the  genus  Eueahxlium,  Crosse  and  Fischer,  we  have  an  allied 
group  habitually  decollate  like  Coeloecntrum,  but  having  a  solid  axis. 
They  are  large  shells  living  on  the  surface  of  the  ground  in  moist  places, 
under  dead  leaves  and  similar  accumulations.  Here  also  we  And  two 
groups  indicated  by  the  internal  characters  of  the  axis.  The  typical 
species,  E.  ti'tesbreehtii,  Pfeiffer,  has  the  axis  sinuous  and  provided  with  a 
plait  extending  its  whole  length,  except  in  the  immediate  vicinity  of  the 
aperture.  The  radula  is  wide  with  a  formula  of  05 : 1  :(>5  for  the  trans- 
verse row.    The  other  group  has  a  straight,  smooth  axis  and  a  narrow 

1  Nautilus,  IX,  p.  51,  Sept.,  1895 ;  Proc.  U.  S.  Nat.  Mus.,  X  VIII,  p.  3, 1895. 
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radula,  the  latter  with  a  transverse  series  of  30:1:30.  For  this  division 
of  the  genus  Mr.  Pilsbrypronosed  the  sectional  name  ()li<it>stylus,  of  which 
EucalodUim  bhnulitniuin,  Crosse  and  Fischer,  serves  as  the  type.  The 
relation  of  these  two  groups  to  each  other  recalls  that  of  Boxtrichocen- 
trum  to  Metastoma  among  the  llolospiras.  In  the  genus  Oerion  I  have 
already  divided  the  group  into  sections  characterized  by  the  internal 
laminnc,  which  appear  to  afford  good  characters  and  recall  to  some 
extent  the  features  exhibited  internally  in  Holospint.  There  is  a  curi- 
ous similarity  in  genenil  form  and  top-heaviness  between  many  of  the 
species  of  Gcrioit  and  Ilolospim. 

In  this  connection  I  have  added  the  descriptions  of  four  Mexican 
species  belonging  to  CtH'Uwntrum,  Anisospira  and  Xti  cpti/styla,  which 
were  obtained  by  Mr.  E.  AV.  Xelson  while  exploring  for  the  United 
States  Department  of  Agriculture  in  this  region,  as  it  seemed  desirable 
to  concentrate  the  published  data  on  this  fauna  and  would  add  to  the 
interest  of  this  report. 

HOLOSPIRA  (METASTOMA)  CROSSEI,  Dall. 
(Hate,  XXXI,  fig.  2.) 
JJolospira  {Metasioma)  cronsci,  Dai.l,  Ptoc.  U.  S.  Nat.  Miia.,  XVIII,  p.  3, 1895. 

Shell  small,  compact,  12-whorled,  of  a  brownish  gray  color;  nuclear 
whorls  2,  smooth,  polished,  apically  blunt,  succeeding  1  gradually  and 
evenly  increasing,  after  which  the  shell  is  cylindrical;  sculpture  of 
pretty  even,  slightly  oblique,  rounded  riblet.s,  extending  from  suture  to 
suture  and  separated  by  interspaces  twice  as  wide  as  the  ribs;  suture 
distinct;  base  rounded,  with  a  shallow  umbilical  chink;  aperture  sim- 
ple, slightly  oblique,  not  projecting  beyond  the  periphery  of  the  pre- 
ceding whorl,  the  lip  slightly  expanded  in  front  of  a  faint  constriction, 
the  opening  subcircular  without  internal  ridges,  the  outer  anterior  part 
obtusely  angular;  axis  small,  regularly  increasing  to  the  last  whorl, 
not  intlated.    Length  of  shell  11,  maximum  diameter  4  mm. 

Top  of  Ilachita  Grande  Mountain,  Grant  County,  New  Mexico,  Dr. 
Mearns.    No.  129989,  L'.S.JT.M. 

This  species  resembles  H.  goldfussU,  Menke,  but  is  slightly  smaller, 
with  a  shorter  neck  to  the  aperture  and  a  less  reflected  and  triangular 
peristome.  It  is  entirely  destitute  of  the  remarkable  internal  lamella' 
which  characterize  II.  goldfnssii.  It  is  named  in  honor  of  M.  II. 
Crosse,  who  has  monographed  the  genus. 

HOLOSPIRA  (METASTOMA)  PASONIS,  Dall. 

(Plate  XXXI,  figs. 4, 5.) 
Holospira  paeonie,  Dall,  The  Nautilus,  ArIII,  p.  112,  Feb.,  1895. 

This  fine  species  was  obtained  by  Mr.  Singley  from  a  collection  made 
at  Mule  Canyon,  El  Paso  County,  Texas,  at  an  elevation  of  4,000  feet. 
As  it  belongs  to  the  same  general  region  and  may  be  advantageously 
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compared  with  the  following  species,  I  have  included  this  reference 
and  figure  here.  It  belongs  to  the  typical  section  of  the  genus  without 
internal  lamella;,  and  has  a  length  of  22.5  and  a  maximum  diameter  of 
0.5  mm. 

HOLOSPIRA  (METASTOMA)  PIL.SBRYI,  Dall. 

llolospira  {Miiaatoma)  pihbryi,  Dall,  Proc.  U.  s.  \;it.  .Mu».,  XYI1I,  p.  4,  1895. 

Shell  small,  bluish  or  pinkish  white;  the  nucleus  darker,  2-whorled, 
smooth,  not  much  projected,  followed  by  0  obliquely  striate,  gradually 
increasing  whorls  which  form  a  beehive  shaped  dome  to*  the  spire,  after 
which  follow  0  nearly  equal,  almost  smooth  whorls,  forming  a  nearly 
cylindrical  spire;  the  last  whorl  slightly  smaller,  the  base  and  neck 
near  the  aperture  somewhat  irregularly  transversely  wrinkled;  suture 
distinct,  here  and  there  edged  by  wrinkles  transverse  to  the  whorl,  but 
more  or  less  obsolete,  except  near  the  suture;  umbilical  chink  shallow; 
aperture  a  little  oblique,  subcircular,  with  a  faint  angulation  near  the 
upper  outer  corner;  lip  expanded,  but  hardly  reflected;  the  peristome, 
viewed  in  its  own  plane,  does  not  project  beyond  the  lines  representing 
the  sides  of  the  cylindrical  part  of  the  spire,  but  as  the  last  whorl  is 
smaller  than  those  preceding  it,  the  peristome  projects  slightly  from  it; 
throat  of  the  aperture  whitish,  without  ridges  ;  axis  straight,  slender, 
axial  wall  smooth.    Length  of  large  specimen  13,  diameter  4  mm.,  with 

14  whorls;  length  of  short  specimen  10.25,  diameter  3.75  mm.,  with  12 
whorls. 

Arizona  or  >'ew  Mexico,  Dr.  E.  Palmer,  U.S.X.M. ;  also  abundant 
around  sulphur  springs  near  the  city  of  Puebla.  State  of  Puebla, 
Mexico,  from  the  Mexican  Geographical  Commission.  Xi>.  50932, 
U.S.N.M. 

A  single  specimen  was  found  among  loose  shells  brought  home  by 
Dr.  Palmer  after  a  trip  through  Arizona  and  New  .Mexico,  but  no  par- 
ticular locality  could  be  assigned  to  it.  Another  from  an  unknown 
collector  appears  in  the  national  collection  marked  simply  "  M  exico," 
but  a  tine  series  from  the  city  of  Puebla  was  presented  by  the  Mexican 
Geographical  Commission,  and  about  the  locality  of  these  there  is  no 
doubt  whatever.  The  Academy  of  Natural  Sciences,  Philadelphia, 
has  the  species  from  the  same  locality.  It  was  long  marked  II.  pilocerei 
in  the  collection,  but  belongs  to  a  different  section  of  the  genus.  Exter- 
nally it  can  hardly  be  distinguished  from  H.  tnjimi  as  figured  by  Crosse 
and  Fischer. 

HOLOSPIRA  (DISTOMOSPIRA)  BILAMELLATA,  Dall. 
(Plate  XXXI,  fig.  3.) 
Holospira  (Disiomospira)  bilamellata,  Dall,  Proc.  U.  S.  Nat.  Mas.,  X  VIII.  p.  4,1895. 
Shell  elongate,  slender,  blunt-tipped,  with  two  smooth  nuclear  and 

15  subsequent  whorls;  the  spire  increases  evenly  to  the  eighth  who  1 
and  then  very  slowly  attenuates;  sculpture  of  slightly  oblique  little 
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raised,  nearly  straight  riblets  witli  doubly  wide  interspaces  marked  by 
somewhat  irregular  lines  of  growth;  the  sculpture  between  the  ninth 
and  the  last  whorl  is  more  or  less  obsolete,  but  on  the  last  whorl  is 
strong,  crowded,  and  a  little  irregular;  suture  distinct;  base  a  little 
appressed;  umbilical  chink  small;  aperture  as  in  H.  crossei,  but  pro- 
jecting beyond  the  periphery  of  the  last  whorl.  Length  of  shell  20. o, 
maximum  diameter  5  mm.  With  U.  crossei,  not  uncommon.  No. 
129990,  U.S.X.M. 

This  species  in  form  recalls  II.  scmiseulptti,  Stearns,  but  is  smaller, 
without  the  polished  surface  of  the  latter  and  of  a  ferruginous  white 
instead  of  the  bluish  color  of  H.  semisciilptn.  The  aperture  in  some 
specimens  projected  more  than  in  others  which  seemed  fully  adult. 
The  internal  armature  consists  of  a  short  very  wide  flange  near  the 
base  on  the  pillar  and  a  low  but  strong  basal  ridge  extending  about 
one-third  of  a  gyration  slightly  nearer  the  inner  than  the  outer  wall  of 
the  whorl. 

HOLOSPIRA  (HAPLOSTEMMA)  MEARNSII,  Dall. 
(Plate  XXXI,  fig.  1.) 
Holospira  (Haplostemma)  mearwii,  Dall,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  p.  4, 1895. 

Shell  small,  compact,  with  14  whorls,  of  which  2  are  nuclear,  polished, 
and  smooth;  blunt  above,  gradually  increasing  to  the  ninth  whorl  and 
subsequently  slightly  attenuated  ;  sculpture  and  aperture  much  as  in  H, 
crossei,  the  base  slightly  appressed  and  the  ribs  closer  and  more  promi- 
nent than  on  the  previous  whorls;  umbilicus  not  conspicuous;  aper- 
ture projecting  somewhat  beyond  the  preceding  whorl,  the  peristome 
hardly  reflected,  subtriangular,  little  thickened,  without  folds;  axis 
small,  subcylindric.  with  a  strong,  short  lamella  near  the  base  in  the 
penultimate  whorl.  Length  of  shell  14.5,  maximum  diameter  4.5  aim. 
Found  with  II.  crossei,  but  less  common.    No.  129991,  I'.S.X.M. 

This  species  resembles  //.  crossei  in  general  appearance,  but  is  larger, 
with  more  projecting  aperture,  and  frequently  has  an  intercalary  raised 
line  dividing  the  interspaces  of  the  ribs  axially.  The  specimens  are  of 
a  whitish  color. 

The  following  species  contained  in  the  National  Museum  was  named 
II.  tryoni,  Pfeiffer,  on  an  old  label,  but  ou  comparison,  with  the  litera- 
ture proved  to  be  quite  distinct  from  that  species,  which  is  asserted  by 
Crosse  and  Fischer  to  be  quite  destitute  of  internal  armature. 

HOLOSPIRA  (BOSTRICHOCENTRUM)  VERACRUZIANA,  Dall. 

Holoapira  (Bostrichocrntrmn)  veraeruziaiMt,  Dall,  Proc.  IT.  S.  Nat.  .Mus.,  XVIII, 
p.  4,  1K95. 

Shell  closely  resembling  the  enlarged  figure  of  II.  microstoma, 
Pfeiffer,1  but  with  a  shorter  apical  cone  and  larger  aperture.  According 

1  Crosse  ;iml  Fischer,  Miss.  Sci.  au  Mexique,  Moll.,  p.  337,  pi.  xvn,  figs.  9, 9a. 
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to  the  descriptions  of  H.  microstoma,  the  present  species  differs  by 
having  17  whorls  iu  a  total  length  of  17.5  mm.  against  IS  whorls  in 
a  length  of  15.5  mm.  for  H.  microstoma,  both  having  a  maximum 
diameter  of  5  mm.  The  last  whorl  in  the  present  species  is  rounded 
below,  that  of  II.  microstoma  angulated;  in  R.  rcracrnziana the  aper- 
ture is  expanded,  with  the  outer  posterior  part  hardly  angular  where 
the  outer  lip  meets  the  parietal  portion;  the  diameter  of  the  aperture 
is  X5  mm.  (against  2.6  in  II.  microstoma),  and  the  parietal  portion  is 
very  little  extended  beyond  the  periphery  of  the  preceding  whorl; 
the  whorls  of  the  nucleus  are  smooth  and  polished,  those  of  the 
apical  cone  finely  ribbed,  those  of  the  rest  of  the  spire  striate,  with  a 
few  coarse  riblets  just  behind  the  peristome. 

Three  specimens  from  Mizautla,  province  of  Vera  Cruz,  were  presented 
to  the  National  Museum  by  the  Mexican  Geographical  Commission. 

This  species  has  a  strong,  short  fold  at  the  base  of  the  axis  in  the 
penultimate  whorl,  but  no  traces  of  any  other  lamime.  It  is  possible 
that  the  type  of  II.  microstoma  of  Pfeiffer  may  have  the  aperture  abnor- 
mal and  be  identical  with  this  species,  but,  in  the  uncertainty,  I  have 
preferred  to  name  the  latter. 

The  following  list  comprises  all  the  known  species  of  Holoxpira  to 
date: 

Holospira  goniostoma,  Pfeiiler.  Southwestern  Mexico. 
Holospira  pilon  rei,  Pfeifler.    State  of  Puebla,  Mexico. 

Holospira  goldfttsxi,  Menke.    South  western  Texas,  west  of  Colorado  River. 

H.  (Bostrichocentrmn)  tryoni,  Pfeiffer.    State  of  Puebla,  Mexico. 

11.  (Bostriohocentrum)  veracrttziaua,  Dall.    Vera  Cruz,  Mexico. 

H.  (Haplostemma)  mtarnnii,  Dall.    New  Mexico. 

II.  (Ettdistcmmu)  arizonensis,  Stearns.  Arizona. 

//.  {DialomoH/tha)  hihinulhita,  Dull.    New  Mexico. 

Metastoma  roemeri,  Pfeiffer.    Texas,  west  of  the  Colorado  River. 

Metastoma,  pasonis,  Dall.    VA  Paso  County,  Texas. 

Metastoma  voahuilensit,  \V.  G.  Biuney.    Coahuila,  Mexico. 

Metastoma  semisculpla,  Stearns.    Chihuahua,  Mexico. 

Metastoma  pfeifferi,  Menke.    Sonora,  Mexico. 

Metastoma  remoudii,  Gabb.    Sonora,  Mexico. 

Metastoma  crossei,  Dall.    Now  Mexico. 

Metastoma  pilsbryi,  Dall.    Puebla,  State  of  Puebla,  Mexico. 

M.  {Cwlostemma)  elizabeihm,  Pilsbry.    State  of  Guerrero,  Mexico. 

The  interior  of  the  following  species  is  unknown: 

Holospira  gealei,  H.  Adams.    Puebla,  Mexico. 
Holospira  imbriaata,  Mmtens.  Mexico. 
Holospira  cretacea,  Pfeifler.    Mexico. « 
Holospira  microstoma,  Pfeifler.  Mexico. 
Holospira  teres,  Menke.    Puebla,  Mexico. 

Total,  22  species. 

The  geographical  distribution  of  the  group  is  as  follows:  In  the 
southern  extreme  of  Mexico,  Puebla  affords  5,  Vera  Cruz  1,  Guerrero  1, 
and  other  localities  probably  in  this  region  1,  in  all  11  South  Mexican 
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species.  In  northern  Mexico,  Sonora  offers  2,  Chihuahua  1,  and  Ooa- 
hiula  1,  making  4  for  this  area;  while  on  the  ITnited  States  side  of  the 
boundary,  Texas  west  of  the  Colorado  River  affords  3,  New  Mexico 
and  Arizona  1  species  or  7  in  all,  of  which  3  described  in  this  paper 
are  due  to  the  collections  made  on  the  Boundary  Commission  by  Dr. 
M  earns.  A  large  number  of  species  probably  remain  to  be  made  known. 

Genus  COELOCENTRUM,  Crosse  and  Fischer. 
COELOCENTRUM  NELSONI,  new  species. 

(Plate  XXXIII,  figs.  5,  6.) 

Shell,  large,  strong,  decollate,  retaining  !)  whorls  subcylindric,  atten- 
uated more  rapidly  at  the  upper  2  or  3  whorls,  periphery  flatfish, 
suture  distinct,  strong,  not  deep;  transverse  sculpture  of  numerous 
rather  asperate  concavely  arched  little  raised  ridges  stronger  near  the 
sutures  and  usually  with  wider  interspaces;  spiral  sculpture  of  some- 
what vermicular  obscure  character  like  the  markings  left  by  a  "sand- 
blast," but  occasionally  developing  sparse  distant  tine  spiral  riblets, 
and  stronger  on  the  later  whorls;  base  rounded  except  for  the  obscure 
peripheral  line,  the  umbilicus  almost  closed;  aperture  rounded  below, 
slightly  angular,  oblique,  free  from  the  body  whorl,  with  the  margin 
continuous  and  reflected  but  narrow;  axis  normal,  nearly  closed  at 
the  decollation  where  it  is  small  but  large  in  the  later  whorls;  color 
pale  straw.  Length  .">.'!,  maximum  diameter  18,  diameter  at  decolla- 
tion -S  mm. 

Type  from  Tuxtla,  Mexico;  collected  by  K.  W.  Nelson,  of  the  United 
States  Agricultural  Department.    No,  107368,  U.S.N.M. 

This  shell  recalls  EuciilmVnim  compaction,  Pilsbry,  but  is  more  cylin- 
drical and  stouter,  besides  having  a  totally  different  axis.  It  is  the 
largest  known  species  of  the  genus,  and  is  dedicated  to  the  indefatiga- 
ble naturalist,  E.  W.  Nelson,  who  has  added  so  largely  to  our  knowledge 
of  the  American  fauna  from  Alaska  to  ( '■  uatemala. 

COELOCENTRUM  PFEFFERI,  new  species. 

a'lato  XXXIII,  figs.  1,  2.) 

Shell  subcylindric,  with  84  whorls,  attenuated  above,  rounded  below, 
solid,  decollate,  the  whorls  gently  rounded  with  a  distinct  suture, 
without  spiral  sculpture,  transverse  sculpture  of  delicate,  hardly  arched, 
little  raised,  crowded  lines,  subequal  over  the  whole  surface;  base 
rounded,  the  basal  area  bounded  by  an  obscure  line,  umbilicus  reduced 
to  a  minute  perforation,  aperture  rounded  below,  slightly  angular  above, 
usually  free  but  occasional  adnate  to  the  body  whorl;  axis  normal, 
small  at  the  decollation;  color  pale  livid  pink,  whitish  near  the  aper- 
ture. Length  43,  maximum  diameter  15,  diameter  at  the  decollation 
7  mm.    No.  107367,  U.S.N.M. 
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Types  from  Ocozucuantla,  Mexico;  collected  by  K.  W.  Nelson. 

This  species  is  shorter,  stouter,  and  less  cylindrical  than  C.  turrix, 
Pfeiffer,  which  has  proportionally  more  numerous  whorls  and  is  smaller 
and  more  fusiform  than  C.  nelsoni.  It  is  respectfully  dedicated  to  the 
distinguished  naturalist  of  Hamburg,  Dr.  G.  Pfcffer,  well  known  for  his 
work  on  Mexican  land  shells  in  conjunction  w  ith  11.  Strebel. 

Genus  ANISOSPIRA,  Strebel  and  Pfeffer. 
ANISOSPIRA  STREBELI,  new  species. 
(Piatt  XXXIII,  figs.  7,  8.) 

Shell  thin,  white,  solid,  opaque,  decollated,  the  rejected  spire  having 
14  whorls  and  the  remainder  of  the  shell  from  1\  to  0  whorls;  apex  of 
the  young  shell  blunt,  slightly  dome-shaped,  thenepionic  shell  smooth 
or  faintly  transversely  striated,  subsequent  whorls  to  the  fifth  sub- 
cylindric,  the  fifth  slightly  constricted,  the  spire  very  slowly  increases 
in  diameter  until  the  decollation  is  reached;  the  first  four  whorls  after 
the  nucleus  are  conspicuously, elegantly,  transversely  ribbed,  theriblets 
nearly  straight,with  subequal  interspaces.  Beyond  the  constriction  the 
riblets  are  less  conspicuous  and  more  crowded  and  more  oblique,  and 
so  continue  evenly  over  the  adult  shell  where  the  suture  is  distinct  but 
not  deep,  the  form  somewhat  fusoid,  the  basal  whorl  slightly  contracted 
and  subaugulate  at  the  periphery,  the  umbilicus  closed  and  the  aperture 
suborbicular  and  lightly  reflected.  The  axis  is  moderately  stout  and 
twisted,  with  a  single  plait  on  the  pillar,  anteriorly,  in  the  last  and 
penultimate  whorls,  not  however  visible  from  the  aperture,  much  as  in 
A.  liebmanni,  Pfeiffer.  Length  of  decollate  spire,  21  mm.;  of  decollated 
shell,  29  mm.;  maximum  diameter  of  shell,  10  mm.;  of  decollation,  0  mm. 

Types  from  Huilotepec,  Oaxaca,  Mexico;  collected  by  E.  W.  Nelson. 
No.  107366,  U.S.N.M. 

This  species  is  shorter  and  more  slender  than  .1.  hi/alitia,  Pfeiffer, 
which  has  always  1  and  sometimes  2  more  whorls.  It  is  of  a  whitish, 
not  a  pinkish  tint,  and  the  decollated  portion  of  the  spire  is  more 
cylindrical  than  in  -1.  hyedina,  which  has  a  proportionally  larger  and 
more  trumpet-like  mouth.  A.  liebmauni  is  larger,  stouter,  of  a  brownish 
yellow  color,  and  has  a  whorl  less  than  the  present  species,  which  is 
respectfully  dedicated  to  Herr  II.  Strebel,  joint  author  of  the  work  on 
Mexican  land  shells  already  alluded  to. 

Genus  CIONELLA,  Jeffreys. 

CIONELLA  LUBRICA,  Miiller. 

A  single  specimen  was  obtained  at  an  altitude  of  about  0,400  feet  on 
the  summit  of  the  Huachuca  range,  Cochise  County,  Arizona,  by  Dr. 
Mearns.  This  is  the  most  southern  locality  definitely  known  in  the 
United  States  for  this  species.  It  has  been  obtained  by  Hemphill  in 
the  Weber  Canyon,  Utah,  and  at  White  Earth,  Colorado,  by  lngersoll, 
Proc.  N.  M.  vol.  xix  23 
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but  these  localities  are  several  hundred  miles  to  the  northward  of  Dr. 
Mearns'  station.  There  would  seem  to  be  no  reason  why  the  species 
may  not  extend  still  farther  south  in  suitable  localities  among  the 
mountains  of  Mexico.  The  species  is  reported  from  near  Caraccas, 
Venezuela,  by  Jousseaume.  The  Arizona  specimen,  like  other  southern 
individuals,  is  somewhat  smaller  than  the  best  developed  northern 
form,  and  might  be  referred  to  the  variety  lubricoides,  Ferussac,  if  worth 
naming. 

Genus  BULIMULUS,  Leach. 

The  lSulimuli  considered  in  this  paper  belong  to  the  subgenus  Ortho- 
tomiuni,  Crosse  and  Fischer,  as  restricted  by  Pilsbry.  If  we  follow 
the  obnoxious  practice  of  rejecting  names  which  have  been  used  in 
another  gender  with  a  different  spelling,  as  synonyms,  we  must 
replace  the  section  Leptobyrstts,  Crosse  and  Fischer,  by  Sonoritia,  Pils- 
bry, for  species  of  the  apirifer  type.  Orthotmnium,  s.  s.,  practically 
covers  the  rest,  except  a  few  aberrant  elongated  pupiform  species  for 
which  Cooper's  name,  Flieolumna,  may  be  used. 

The  Bulimuli  of  northern  Mexico  are  intimately  related  to  those  of 
the  southwestern  United  States  and  of  the  peninsula  of  Lower  Cali- 
fornia. The  fauna  of  the-last  mentioned  region  has  something  of  an 
insular  character,  having  been  in  comparatively  recent  geological  time 
isolated  from  the  continent  by  an  arm  of  the  sea  extending  in  the 
vicinity  of  the  international  boundary  line  from  the  Pacific  to  the 
Colorado  Basin  and  the  head  of  the  Gulf  of  California. 

Owing  to  the  intercourse  between  the  opposite  coasts  of  the  Gulf  of 
California  it  has  happened  that  species  have  been  submitted  to  natu- 
ralists as  coming  from  the  peninsula  which  really  belong  to  the  main- 
land, but  it  is  by  no  means  certain  that  there  are  not  a  number  of 
common  species.  I  received  from  Dr.  J.  G.  Cooper,  in  the  same  parcel 
with  well-known  peninsular  species  and  without  any  distinctive  label, 
a  number  of  specimens  of  Bulimulus  baileyi,  which  is  also  represented 
in  the  National  Museum  collection  by  specimens  collected  on  the 
peninsula  by  W.  J.  Fisher.  Dr.  Cooper  now  thinks  that  his  specimens 
of  B.  baileyi  were  collected  at  Hermosillo,  Mexico,  and  we  have  speci- 
mens from  northern  Mexico,  collected  by  Bailey.  So  it  seems  that  a 
doubt  is  thrown  on  the  peninsular  habitat  of  B.  baileyi  which  it  will . 
require  further  researches  to  dispel.  It  must  be  remembered,  howe  ver, 
that  B.pallidior  is  represented  by  a  very  slightly  modified  variety  on 
the  mainland  as  far  south  as  Costa  Eica,  notwithstanding  the  fact  that 
its  center  of  distribution  is  certainly  the  mountains'  of  the  peninsula. 

Epipliragmvphora  hachitana  was  collected  by  Merrill  a  little  to  the 
south  of  San  Quentin,  Lower  California  (lat.  30°  X.),  although  it  seems 


1  It  is  hardly  nocossary  to  insist  on  the  errors  of  habitat  which  assigned  this 
species  to  Peru  and  the  South  Sea  Islands,  from  which  no  specimens  are  known. 
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to  be  a  characteristic  species  of  the  mountain  peaks  of  northern  Mex- 
ico. It  is  evident,  therefore,  that  it  will  not  do  to  be  dogmatic  about 
doubtful  localities  connecting  the  mainland  and  peninsular  faunas. 
The  isolation  of  each  by  desert  tracts  of  lowland  is  almost  as  complete 
as  if  it  ivere  by  water,  but  a  thorough  search  will  probably  reveal  a 
number  of  species  common  to  both  regions. 

Although  the  Boundary  Commission  at  the  northern  border  of  Lower 
California  did  not  reach  the  mountains  where  the  peninsular  fauna 
flourishes,  it  seems  permissible  here  to  discuss  some  species  of  the  latter 
which  are  genetically  connected  with  others  touched  on  in  this  report 
and  belong  to  the  same  faunal  region  in  its  broader  sense. 

Since  this  paper  was  originally  wiitten  (January,  1895)  Mr.  Pilsbry 
has  proposed  a  revision  of  the  American  Bnlirauli,  based  on  the  typical 
species  of  each  group  and  especially  the  characters  of  the  nepionic 
shell.  This  revision  1  has  been  utilized  and  the  names  adopted  in  it 
have  been  used  here  in  place  of  those  previously  current. 

In  discussing  the  land  shells  of  Lower  California,  Dr.  J.  G .  Cooper 
has  expressed  certain  opinions  to  which  it  seems  necessary  to  refer,  as 
otherwise  some  misconceptions  might  be  perpetuated  in  spite  of  Mr. 
Pilsbry's  revision.  The  subgenus  Rliodm  was  created  by  the  brothers 
Adams  in  1858  for  the  Achat ina  califomica  of  Pfeiffer.  The  type  is 
now  known  to  inhabit  the  mountains  of  New  Grenada  and  the  adjacent 
region  and  to  have  no  relation  to  the  African  genus  Columna,  Perry, 
to  which  it  was  referred  by  Adams  as  a  subgenus.  An  excellent  review 
of  the  group  (raised  to  generic  rank)  containing  good  figures  of  the 
species  was  published  by  II.  Crosse,2  and  it  is  also  treated  of  in  the 
great  work  on  the  Mexican  land  shell  fauna  by  Crosse  and  Fischer. 
For  historic  details  the  reader  is  referred  to  these  monographs. 

The  principal  characters  of  Rhodea  consist  in  its  elongated  parallel- 
sided  form,  smooth,  dome  shaped,  .S'fenoi/t/ra-like  nucleus,  the  distinct 
sutural  keel  more  emphasized  in  the  later  whorls;  the  constriction  of 
the  last  whorl,  medially;  the  gyrate  columella  in  the  last  whorl  or  two, 
making  a  pervious  axis;  the  channel  behind  the  columella  which  forms 
a  rounded  prominent  fasciole  encircling  the  axis,  and  in  the  adult  ter- 
minates in  an  angular  sinus  in  the  otherwise  continuous  peristome. 
The  anatomy  is  helicoid,  the  jaw  is  furnished  with  a  few  strong,  distant 
vertical  ribs,  and  the  animal  is  ovoviviparous,  like  MeiuMjyrtt.  One  of 
the  species  is  sinistral,  the  others  dextral,  but  all  are  very  much  alike 
and  sculptured  only  with  transverse  striations. 

The  California  Academy  of  Sciences  has  sent  several  expeditions 
into  the  adjacent  parts  of  Mexico  and  the  peninsula  of  Lower  California, 
during  which  interesting  land  shells  were  collected  by  Dr.  G.  Eisen  and 
other  members  of  the  party.  These  have  been  described  in  the  publi- 
cations of  the  academy  by  Dr.  J.  G.  Cooper.    Among  them  were  some 

1  The  Nautilus,  IX,  Xo.  10,  pp.  112-115,  Feb.,  1895. 
'  Journ.  de  Conchyl.,  XXIV,  p.  5,  1876. 
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elongated  forms  strongly  resembling  the  original  Rhoilea  ailifornica 
and  others  of  Stenogyrtt  like  aspect  which,  in  default  of  anatomical 
details,  were  provisionally  referred  to  Mrlmtiella.  Later  explorations 
resulted  in  obtaining  from  the  Sierra  San  Lazaro,  about  '>">  miles  north 
of  ( 'ape  St.  Lucas,  living  specimens  of  Bulimulus  arlemesin,  W.  G. 
Binney,  Coliunua  ramentosn ,  Cooper,  Mdaniella  rixeniaiKt,  Cooper,  and 
Yitrm  indcnlatii,  Say,  examples  of  which  were  sent  to  me  by  Dr.  Cooper 
in  order  that  their  true  relations  might  be  determined  by  an  examina- 
tion of  the  anatomy. 

Keeent  researches  on  the  anatomy  of  the  Helicidas  by  Ihering,  Pils- 
bry,  Hedley,  and  others  have  shown  conclusively  that  the  external 
modifications  of  the  shell  alone  are  not  a  sufficient  guide  to  the  genetic 
relations  of  the  animals  concerned,  and  that  under  similar  environ- 
mental influences  the  Helieida',  taken  in  a  broad  sense,  of  different 
countries  and  different  genetic  history,  produce  strikingly  similar  modi- 
fications of  their  shelly  envelopes.  These  have  hitherto  naturally  been 
assumed  to  indicate  a  relationship  which  we  now  know  does  not  exist. 
Further,  it  appears  that  a  more  minute  scrutiny  of  the  shells  referred 
to  does  in  many  cases  reveal  characters  in  them  which,  in  the  light  of 
our  new  information,  point  to  their  real  affinities,  but  which  have  hith- 
erto been  overlooked  or  regarded  as  of  too  little  importance  to  be  worth 
dwelling  upon. 

An  examination  of  Dr.  Cooper's  shells  affords  striking  confirmation 
of  the  new  views  above  referred  to  and  shows  that  notwithstanding 
superficial  similarities  the  Californiaa  and  South  American  forms  can 
not  be  associated  in  the  same  minor  group  and  genetically  are  of  dif- 
ferent origin.  I  should  state  here  that  I  considered  in  a  recent  paper 
on  the  Bulimuli  of  Lower  California'  a  number  of  the  species  collected 
by  the  expeditions  of  the  California  Academy  and  forwarded  to  the 
National  Museum  by  Dr.  Cooper  in  connection  with  a  large  series,  includ- 
ing most  of  the  original  types  or  author's  specimens  of  species  of  this 
group  hitherto  described  from  this  region  by  Gould,  Gabb,  W.  G.  Binney,2 
and  others.  In  his  paper  on  "  Land  and  fresh-wTater  mollusks  of  Lower 
California,  So.  4,"  Dr.  Cooper,  who  had  not  had  access  to  a  series  named 
by  me  or  to  the  original  types  above  mentioned,  ventured  on  some  criti- 
cisms of  my  work.  These  criticisms  are  almost  wholly  based  on  mis- 
identifications  of  species  or  misconception,  of  facts,  and,  in  general,  are 
vitiated  by  these  errors.  I  will  mention  only  one  instance,  as  I  have  no 
desire  to  enter  into  controversy  and  prefer  to  allow  the  specimens,  prop- 
erly identified  in  the  Museum  series,  to  speak  for  themselves.  Dr. 
Cooper  is  under  the  impression  that  Bulimiil us  pallhlior  exists  as  a  South 
American  species,  and  that  Binney  and  Bland  have  described  the  den- 
tition of  Peruvian  specimens.  Now,  these  authors  specifically  state 
that  their  specimen  was  from  Lower  California,  and  it  has  long  been 

■Proc.  U.  S.  Nat.  Mus.,  XVI,  pp.  639-647, 1893. 
sProc.  Cal.  Acad.  Soi.,  2  ser.,  IV,  pp.  130-143, 1894. 
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known  that  the  reference  of  J?,  pallidior  to  South  America  was  merely 
an  error  of  habitat;  that  the  species  is  only  known  from  Lower  Califor- 
nia and  Costa  Eica.  Hence  there  is  no  need  of  considering  any  (hypo- 
thetical) Peruvian  species,  as  in  the  case  of  B.  proteus  where  two  very 
similar  shells  of  different  habitats  had  been  confounded.  Gould's  type 
of  B.  vegetus,  now  in  the  National  Museum,  establishes  its  absolute 
identity  with  B.  pallidior.  Since  Dr.  Cooper's  paper  was  printed  it  has 
been  possible  for  me  to  examine  a  series  of  the  species  named  by  him 
from  the  collections  made  by  the  Academy  expeditions  to  Lower  Cali- 
fornia, which  he  kindly  forwarded  at  my  request. 

Subgenus  OBTHOTOMIUM,  Pilabry. 

Orthotomium,  Pilsbry,  Nautilus,  IX,  No.  10,  p.  114,  Feb.,  1896. 
^>  Orthotomium,  Crosse  and  Fischer,  Moll.  Mexique,  1875. 
^Leptobyrsus,  Crosse  and  Fischer,  op.  cit.,  1875. 
^>Globulinus,  Crosse  and  Fischer,  op.  cit.,  1875. 

The  type  of  Orthotomium  is  Hulimulus  sufflatus,  and  the  group  as  a 
whole  comprises  the  sections  Orthotomium,  s.  s. ;  Leptobyrsus,  Crosse 
and  Fischer,  (type  B.  spirifer,  Gabb)  or  Sonorina,  Pilsbry;  and  Plico- 
lumna,  Cooper  (+  Pseudorhodea,  Dall),  of  which  the  type  is  B.  rttmento- 
sus,  Cooper. 

Section  SONORINA,  Pilsbry. 
BULIMULUS  (ORTHOTOMIUM)  BELDINQI,  Cooper. 

Bulimulus  inscendens  beldingi,  Cooper,  Proc.  Cal.  Acad.  Sci.,  Ill,  p.  209,  1892;  p. 

340,  pi.  xiii,  fig.  5;  IV,  p.137,  1894. 
Bulimulus  (Leptobyrsus)  inscendens,  Binnkv,  var.  beldingi,  Dall,  Proc.  U.  S.  Nat. 

Mas.,  XVI,  p.  643,  1893. 

Mountains  of  Lower  California,  Eisen  and  others. 

I  noted  my  suspicion  in  1S!K5  that  this  form  is  specifically  distinct 
from  B.  inscendens,  and,  after  examining  Dr.  Cooper's  series,  I  am  con- 
firmed in  this  opinion.  I  do  not  find  on  careful  scrutiny  the  interme- 
diate stages  which  would  connect  the  two  species,  and  I  now  separate 
them  definitively.  To  the  typical  form,  as  originally  described  by 
Cooper,  I  add  two  varieties,  named  and  characterized  in  the  above- 
mentioned  paper  as  var.  ulta  and  var.  montieola. 

The  jaw  of  B.  bddintji  is  essentially  like  that  of  B.  artemesia,  but 
heavier,  with  the  plications  carried  to  the  dorsal  edge.  The  teeth  dif- 
fer only  in  being  more  numerous.  The  animal  is  dark,  slaty-black 
above  and  pale  below,  with  the  edge  of  the  foot  marginated  by  a  row 
of  granulations. 

BULIMULUS  (ALTERNATUS  var.?)  NIGROMONTANUS,  Dall. 

Shell  short,  wide,  white,  with  5  whorls,  rather  rudely  striated  in  har- 
mony with  the  lines  of  growth;  nuclear  whorls  2,  neatly,  evenly  sculp- 
tured with  fine,  usually  wavy,  minute  ribs,  the  summit  with  a  small  cen  tral 
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funicular  dimple ;  whorls  moderately  rounded,  the  last  much  the  largest, 
the  spire  obtusely  conical;  base  full  and  rounded,  with  a  rather  large, 
deep,  and  subcylindrical  umbilicus;  outer  lip  sharp,  hardly  reflected; 
pillar  lip  reflected  rather  widely  near  the  body  around  (not  over)  the 
umbilicus;  body  with  a  thin  wash  of  callus,  the  outer  lip  strongly 
incurved  at  its  junction,  giving  a  somewhat  tubular  look  to  the  suture; 
substance  of  the  shell  thin,  without  markings.  Length  18,  of  the  last 
whorl  13,  maximum  diameter  11  nun. 

Summit  of  Black  Mountain,  Sonora,  Mexico ;  Dr.  Jlearns.  No.  129993, 
U.S.X.M. 

The  shells  above  described  are  not  in  the  best  condition,  and  I  have 
some  hesitation  in  describing  them;  but  after  an  exhaustive  compari- 
son with  the  liulimuli  of  the  region  and  of  Lower  California  I  find 
none  to  which  the  present  form  can  be  confidently  assigned.  It  recalls 
somewhat  B.  xantusi,  Binney,  and  B.  bailcyi,  Dall,  but  is  smaller  and 
more  globose  than  either.  In  form  some  of  the  varieties  of  B.  alterna  tus, 
Say,  come  nearest  to  it,  but  have  a  different  surface  and  markings 
which  are  absent  from  the  present  form,  and  none  of  them  has  so  deep 
and  cylindrical  an  umbilicus.  I  have  thought  it  best,  therefore,  to  put 
it  on  record  until  the  reception  of  more  material  shall  enable  a  final 
decision  to  be  made. 

BULIMULUS  (ORTHOTOMIUM)  COOPERI,  Dall. 

Bulimidus  pilula  (Crosse  and  Fischer),  Cooper,  Proc.  Cal.  Acad.  Sci.,  Ill,  pp. 

209,  340,  pi.  v,  fig.  12,  1894. 
Biilimnlue  cooperi,  Dall,  Proc.  U.  S.  Nat.  Mus.,  XVItl,  p.  5,  1895. 

The  specimen  figured  as  pilula,  from  San  Jose  del  Cabo,  by  Br. 
Cooper,  is  B.  pilulu,  Crosse  and  Fischer,  but  not  of  Binney.  The 
former,  judging  from  their  figure  and  from  somewhat  weathered  speci- 
mens, has  a  peripheral  band  or  bands,  in  which  two  darker  bound  a 
central  paler  zone;  the  surface  has  well-marked  incremental  lines,  but 
no  spiral  striae  or  granulations.  It  has  been  well  figured  by  Crosse 
and  Fischer  and  Cooper,  though  the  latter  does  not  show  the  bands, 
his  specimens  being  bleached.  There  can  be  no  doubt  that  this  species 
is  distinct  from  the  original  and  only  true  B.  pilule,  and,  since  it  does 
not  seem  to  have  been  named,  1  have  proposed  for  it  the  name  of  Buli- 
mulus  cooperi. 

BULIMULUS  (ORTHOTOMIUM)  DECIPIENS,  Cooper. 

Bulimulw  decipiem,  Cooper,  Proc.  Cal.  Acad.  Sci.,  2  ser.,  V,  p.  164,  Juno,  1895. 
A  third  species  was  among  these  referred  at  first  to  B.  pilula,  with 
some  doubt,  by  Dr.  Cooper  in  the  series  submitted  to  me.  Unfortu- 
nately, the  specimens,  though  living  when  obtained,  are  not  adult. 
They  appear,  however,  to  represent  a  very  distinct  species.  The  shell 
is  of  pale,  livid,  pinkish  brown,  with  a  peripheral,  narrow,  pale-yellow 
band.   The  largest  specimen  has  a  Leptobyrsus  nucleus  (not  keeled)  of 
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2  whorls,  and  about  2\  rapidly  enlarging  later  whorls.  The  suture  is 
distinct,  but  not  deep,  the  shell,  when  adult,  is  probably  about  the 
shape  of  suffiatus,  but  thinner;  the  umbilicus  is  deep,  but  very  small, 
and  almost  hidden  by  the  reflection  of  the  pillar  lip;  the  base  is 
rounded;  the  surface  marked  by  inconspicuous  incremental  lines  and 
by  spiral,  microscopic  but  sharp,  distant,  slightly  elevated  lines,  be- 
tween which  are  still  finer  spiral  striations.  The  general  surface  is 
not  polished,  even  when  perfectly  fresh,  but  the  wear  on  the  fine  ele- 
vated lines  seems  to  polish  them,  so  that  under  a  strong  triplet  they 
shine  against  the  duller  background  of  the  rest  of  the  surface.  This 
sculpture  is  very  characteristic  and  quite  unlike  that  of  any  other 
Lower  Californian  species.  The  shell  above  described  measures  11.5 
mm.  liigh,  of  which  the  last  whorl  stands  for  10  mm.  and  9.5  mm.  in 
diameter.  It  was  collected  by  Eisen  in  the  Sierra  San  Lazaro,  near 
Cape  St.  Lucas,  in  September,  1894. 

BULIMULUS  (ORTHOTOMIUM)  LEVIS,  Dall. 

Bulimulua  xantuai  var.  levia,  Dall,  Proc.  U.  S.  Nat.  Mus.,  XVI,  p.  641,  1893. — 

Cooper,  Proc.  Cal.  Acad.  Sci.,  2  ser.,  IV,  p.  139,  pi.  v,  fig.  14, 1894. 
Bulimulua  levia,  Dall,  Proc.  U.  S.  Sat.  Mns.,  XVIII,  p.  5, 1895. 

Several  fresh  specimens  obtained  by  Dr.  Eisen  on  his  last  trip  show 
that  this  species  is  covered  with  a  smooth,  polished,  greenish-yellow 
epidermis,  with  vertical  darker  streaks  instead  of  dark  brown,  as  in 
B.  xantuai,  and  it  is  absolutely  without  granulation.  There  is  no 
doubt  but  that  this  is  a  distinct  species,  which  can  retain  the  varietal 
name  in  a  specific  sense.  Decorticated  specimens  may  have  been  dis- 
tributed under  the  name  of  xantusi  by  collectors,  but  the  original 
figured  type  of  Mr.  W.  G.  Binney  must  be  taken  as  the  standard  for 
that  species.  With  it  the  B.  gabbii  of  Crosse  and  Fischer  is  identical, 
and  must  fall  into  synonymy. 

BULIMULUS  (ORTHOTOMIUM)  PILULA,  W.  G.  Binney. 

This  species  does  not  appear  among  the  shells  forwarded  for  exam- 
ination by  Dr.  Cooper.  Of  those  sent  under  this  name  the  majority 
were  small  or  immature  specimens  of  B.  sufflatus,  Gould,  and  its 
variety,  chinchensis,  Cooper. 

Section  PLICOLUMNA,  Cooper. 

Plicolumna,  Cooper,  Proc.  Cal.  Acad.  Sci.,  2  ser.,  V,  p.  164,  Juno,  1895. 
Paeudorhoiea,  Dall,1  Nautilus,  IX,  p.  51,  Sept.,  1895;  Proc.  U.  S.  Nat.  Mus., 
XVIII,  p.  5,  1895. 

Shell  resembling  that  of  Ehodea,  Adams,  but  without  a  keel  on  the 
upper  side  of  the  suture  in  the  later  whorls,  without  a  channel  behind 

■The  duplication  of  names  is  the  result  of  my  absence  in  Alaska  at  the  time  of 
the  printing  of  both  Dr.  Cooper's  paper  and  my  own,  which,  as  manuscript,  was  the 
earlier  of  the  two. 
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the  pillar  and  consequently  without  the  resulting  convex  fasciole  mar- 
ginating  the  pervious  axis;  with  a  rounded  and  not  excavated  base; 
with  a  ribbed  and  funicular  nepionic  apical  stage  instead  of  a  smooth 
and  dome  like  one,  with  a  jaw  differing  as  elsewhere  described  from 
the  jaw  of  Bhodca,  aad  probably  by  being  oviparous. 

Tlie  dentition  of  Rhodea  has  not  been  figured,  so  no  comparisons  can 
be  made  with  it.  Plicohunna  is  intimately  related  to  the  group  of 
Bulimnhis,  including  Leptobyrsns  and  such  species  as  B.  artemesia.  It 
is  probably  the  result  of  special  factors  of  the  environment  acting  on 
part  of  the  same  phylum.  From  them  it  differs  by  the  persistence  of  a 
gyrate  columella  in  the  last  2  whorls  and  the  resulting  pervious  axis, 
features  which  are  absent  from  its  nearest  relative,  B.  artemesia.  It  is 
probable  that  the  South  American  Rhodea  is  a  similar  modification  of 
some  local  phylum,  induced  by  analogous  features  in  the  environment. 

BULIMULUS  (ORTHOTOMIUM)  ARTEMESIA,  W.  G.  Binney. 

(Plates  XXXI,  fig.  6;  XXXII,  fig.  6.) 

Bulimuliw  (Lejttobyrsus)  arlcmfsui  (W.  (1.  Bixnky),  Daix,  Proc.  U.  S.  Nat.  Mus., 
XVI,  p.  642,  pi.  lxxii,  fig.  5. 

In  my  paper  above  refered  to,  this  species  was  placed  in  a  subdivi- 
sion of  the  section  Leptobyrsns,  characterized  by  the  absence  of  the  con- 
cealed flange  on  the  pillar  which  is  so  curious  a  feature  of  B.  bryanti, 
B.  spirijh;  and  B.  veseyian  us.  Dr.  Cooper  supposing  his  Golumna  ramen- 
tosa  to  belong  to  L'hodea,  and  observing  the  indications  of  affinity 
between  B.  artemesia  and  his  Golnmna  ramentosa.  criticises  me  for  plac- 
ing the  former  in  the  same  group  with  the  Leptobyrsi  {  —  Sonorina,  Pils- 
bry),  and  observes  that  it  would  better  have  been  placed  in  Peronaius 
until  it  was  certain  that  it  does  not  belong  with  Golnmna  (  =  Rhodea). 
Now  Peromelia  (piiptformis)  is  a  Chilian  form,  with  the  dome-shaped 
smooth  nucleus  of  Bostryx  belonging  to  that  region,  and,  while  the  gen- 
eral outline  is  very  like  that  of  B.  artemesia.  the  nuclear  whorls  are  as 
far  as  possible  removed  from  the  ribbed  funicular  form  which  character- 
izes the  species  of  Lower  California.  Consequently,  though  having  but 
a  single  specimen  of  the  shell,  the  type  of  B.  artemesia]  I  did  not  hesi- 
tate to  place  it  among  the  forms,  which  by  propinquity,  as  well  as 
nepionic  characters,  were  distinctly  pointed  out  as  related  to  it.  On 
the  other  hand,  the  shell  has  not  a  single  one  of  the  characters  upon 
which  the  true  h'hmlen  must  rely  for  its  validity.  Yet  Dr.  Cooper,  judg- 
ing the  true  Rhodea  by  the  shells,  which  at  first  under  the  name  of 
Colunma  he  wrongly  referred  to  it,  was  not  incorrect  in  supposing  these 
to  be  related  to  B.  artemesia.  They  are  very  closely  related  to  it,  and, 
without  doubt,  arc  derived  from  the  same  stock,  and  the  similarity  of 
Golnmna  (Cooper)  to  Rhodea,  Adams,  is  dynamic  and  superficial  and 
not  genetic,  as  I  shall  now  proceed  to  show. 

In  nearly  all  the  Lower  Californian  Bulimnli,  from  the  great  B.  mon- 
tezuma  down  to  the  small  artemesia,  the  nepionic  or  nuclear  whorls 
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present  a  special  aspect  rather  unusual  anions  species  of  this  genus. 
The.subspherical  or  bulb-like  protoconch  with  which  the  shell  begins, 
and  which  is  formed  within  the  egg,  when  the  coiling  of  the  whorls 
commences,  is  tipped  over  and  obliquely  infolded  by  the  first  gyration; 
a  section  shows  more  of  the  protoconch  below  than  above  the  first 
sutural  line.  The  coiling  whorl  is  often  strongly  keeled  on  the  shoulder, 
so  that  from  the  keel  toward  the  suture  is  a  straight  downward  slope, 
while  theexternal  surface  from  the  keel  toward  the  periphery  is  rounded. 
The  circular  sweep  of  the  keeled  first  whorl  thus  forms  an  apical  funic- 
ular depression  where  the  point  of  the  spire  usually  is.  In  those  cases 
where  the  first  whorl  is  not  keeled  it  nevertheless  shows  a  dimple  or 
pit  at  the  apex,  though  not  so  sharply  emphasized.  The  first  14  or  2 
whorls  are  regularly  ribbed  with  small,  distinct,  even  ribs  and  about 
equal  interspaces,  directed  vertically  or  parallel  with  the  axis.  Beyond 
this  point  the  ribs  fade  and  are  represented  by  oblique  more  or  less 
flexuous  elevated  incremental  lines,  often  granulated  by  the  crossing  of 
about  equally  strong  spiral  striae  with  equal  interspaces.  This  granu- 
lation is  often  inconstant;  some  of  the  species  may  show  it  well  devel- 
oped over  the  whole  shell,  or  may  be  almost  free  from  it,  though  there 
are  some  which  are  always  smooth  or  even  polished,  and  others  which 
are  not  known  without  a  well-marked  granulation.  In  strongly  granu- 
lated perfect  shells  (and  markedly  in  B.  artcmesia)  the  granules,  or 
certain  rows  of  them,  are  regularly  tipped  with  projecting  points  of 
epidermis  which  are  very  deciduous.  The  surface  shown  by  Cooper's1 
figure  lid  as  belonging  to  B.  montezuma  is  an  eroded  surface  and  bears 
no  resemblance  to  the  granulation  exhibited  by  an  unworn  specimen. 
Figures  29  and  30,  on  the  other  hand,  are  very  good  and  give  an  excellent 
idea  of  the  surface  of  the  respective  species. 

Now,  the  peculiar  apex  and  surface  above  described  are  exhibited 
perfectly  by  B.  artemesia  when  in  perfect  and  well  developed  condition, 
but  it  should  be  noted  that  the  ribbing  of  the  nepiouic  whorls  is  easily 
removed  by  wear;  and  a  worn  specimen,  even  when  living,  may  have 
much  of  it  lost  and  the  worn  area  polished,  almost  as  if  it  never  had 
been  ribbed.  The  granulation  of  the  latter  surface  (as  already  men- 
tioned), though  always  existent,  is  inconstant  iu  strength  and  distribu- 
tion. The  granules  begin  to  erode  before  the  rest  of  the  shell,  owing  to 
their  prominence,  and  hence  in  worn  specimens  their  places  are  often 
occupied  by  rows  of  punctures  caused  by  erosion. 

The  peristome  is  usually  thickened  and  the  outer  lipbut  little  reflected. 
The  pillar  in  all  the  specimens  I  have  seen  is  nearly  straight  and  in 
none  of  them  is  the  axis  in  the  least  pervious.  Behind  the  reflected 
pillar  lip  is  a  chink  or  umbilical  fissure  which  varies  in  size  in  differ- 
ent individuals.  The  last  whorl  is  often  peripherally  appressed  and 
usually  a  little  attenuated  in  front,  features  greatly  exaggerated  in 
"Columnu?'  mmcntosa.    Xow,  Dr.  Cooper  tells  us  that  his  "Columnn" 

1  Cooper,  Proc.  Cal.  Acad.  Sci.,  2  sen,  V,  No.  4,  pi.  vi. 
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ramentosa  ahbreeiata  has  the  apex,  surface,  and  general  form  of  B.  arte- 
mesia, but  with  a  gyrate  pillar  and  pervious  axis  in  the  last  whorl..  In 
the  only  specimen  I  have  seen  of  variety  abbreriata,  the  axis  is  not  per- 
vious and  the  shell  is  pathologically  distorted.  1  do  not  doubt  that 
some  of  Dr.  Cooper's  examples  of  this  form  (of  which  only  nine  speci- 
mens were  collected  in  two  years)  have  a  pervious  axis,  but  I  am 
inclined  to  regard  the  shell  as  a  variety  of  B.  artemesia  rather  than  C 
ramentosa,  and  as  a  peculiar  pathological  product  rather  than  a  nor- 
mal development.  I  fully  agree  to  the  proposition  that  B.  abbreriata, 
if  it  is  normal,  presents  characters  (analogous  to  the  gyrate  axis  of 
Leptobyrsus  spiri/er  in  its  penultimate  whorl)  in  many  respects  inter- 
mediate between  B.  artemesia  and  "■Golumna"  mmentosa,  and  that  all 
three  are  derived  from  the  same  stock.  The  specimens  had  unfortu- 
nately been  put  into  very  strong  alcohol  at  first  and  consequently  had 
been  so  contracted  that  not  only  the  head  and  associated  parts,  but  also 
the  anterior  end  of  the  foot  had  been  invaginated  within  the  general 
surface  of  the  body  and  all  attempts  at  relaxing  them  failed  entirely. 
It  was  observed,  however,  that  the  body  above  was  slaty  black,  with 
large,  elongate,  pustular  granulation,  the  foot  paler,  bordered  above  and 
at  the  edge  by  a  narrow  row  of  shorter  pustules  distinct  from  those  of 
the  general  surface.  The  sole  was  marked  by  a  deep  median  groove,  on 
each  side  of  which,  extending  to  the  marginal  border,  is  a  broad  rep- 
tary  band  or  longitudinally  striate,  nearly  smooth  reptary  surface. 
The  tail  end  is  somewhat  rounded  with  no  visible  mucus  gland;  the 
front  edge  substruncate.  The  characters  of  '•  Columna"  ramentosa  were 
similar  on  a  smaller  scale. 

The  jaw  of  B.  artemesia  is  fairly  strong;  the  upper  part  smooth,  the 
lower  part  with  about  12  somewhat  irregular  ribs,  smooth  or  low  on 
the  side  toward  the  median  line  and  with  a  thin,  ragged,  projecting 
edge  outwardly.  They  looked  as  if  the  jaw  had  been  repeatedly  split 
upward  from  the  cutting  edge  about  half  way  to  the  upper  margin, 
with  a  dull  knife  held  obliquely.  These  ribs,  if  they  can  be  so  called, 
hardly  project  from  the  surface  of  the  jaw,  and  contrast  very  strongly 
with  the  few  strong  distant  ribs  which  are  found  on  the  jaw  of  Rhodea. 
The  jaw  in  these  Bulimuli  is  always  reinforced  by  a  thin  chitinous 
sheet  which  protects  the  roof  of  the  mouth  from  the  points  of  the 
teeth  on  the  radula.  It  is  usually  left  off  or  neglected  in  figures  of  the 
jaw.  This  appendage  is  connected  with  the  lower  margin  of  insertion 
of  the  jaw  proper  and  extends  back  about  three  or  four  times  as  far  as 
the  antero  posterior  width  of  the  jaw.  It  is  usually  smooth  and  almost 
transparent.  In  B.  artemesia  the  anterior  central  part  has  the  punc- 
tate, or  rather  cellular  appearance  of  adenoid  tissue,  being  covered 
with  minute  circular  impressions  or  markings  only  visible  under  high 
magnification.  If  these  are  elevations  or  depressions  on  the  surface 
of  the  sheet  (which  for  convenience  may  be  called  the  oral  shield)  they 
are  probably  on  the  side  which  is  attached  to  the  flesh  and  are  perhaps 
due  to  the  cellularity  of  the  tissue  they  protect.   (See  Plate  I,  fig.  6.) 
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The  jaw,  on  the  whole,  resembles  that  of  Thysanophora,  as  figured 
by  Pilsbry.  The  teeth  of  the  radula  are  also  of  the  normal  bulimuloid 
type  with  about  .">.">  laterals  on  each  side  of  the  rhachidian  tooth.  The 
latter  is  symmetrical  and  has  the  lateral  cusps  practically  abseut, 
though  there  is  a  shoulder  on  the  side  of  the  median  cusp  where  the 
lateral  casps  are  usually  situated.  The  lateral  teeth  are  very  similar; 
the  outermost  are  shorter  and  wider  and  have  the  inner  and  outer 
cusp  more  separated  or  less  fully  developed,  but  otherwise,  as  in 
B.  tdtcrnatus,  resemble  the  inner  laterals.  The  radula  as  a  whole 
diners  chiefly  from  that  of  B.  uUermttns  in  having  the  individual  teeth 
a  little  wider  in  proportion  to  their  height. 

BULIMULUS  (ORTHOTOMIUM)  RAMENTOSUS,  Cooper. 

(Plato  XXXI,  fig.  8.) 

Rhodea  californica  var.  ramentosa,  Cooper,  Proc.  Cal.  Acad.  Sci.,  2  ser.,  Ill,  p. 
102,  1891. 

Columna  rameniosa,  Cooper,  loc.  cit.,  p.  215,  1892;  p.  338,  1893. 
PUcolumna  rameniosa,  Cooper,  loc.  cit.,  V,  p.  164,  Juue,  1895. 

Near  the  edge  of  lagoons  near  San  Jose  del  Cabo,  Lower  California, 
Bryant  and  Eisen ;  also  in  the  mountains  by  Eisen,  Vaslit,  etc.,  but  the 
altitude  is  not  stated.  (Cooper.) 

This  species  has  precisely  the  nucleus  of  B.  ariemesia  and  the  exter- 
nal appearance  of  the  animals  as  far  as  could  be  determined  in  the 
very  contracted  specimens  does  not  differ.  The  jaw  is  almost  exactly 
the  same  size  as  that  of  B.  artemesiu,  and  agrees  in  every  particular 
in  the  mode  of  its  construction.  If  a  number  of  jaws  of  the  two  spe- 
cies were  mixed  no  one  could  determine  to  which  species  any  partic- 
ular jaw  properly  belonged.  The  teeth  and  radula  agree  with  equal 
closeness  except  that  it  is  somewhat  narrower,  the  formula  being 
28: 1:  28  in  the  specimen  examined,  and  the  outermost  laterals  were 
proportionately  a  little  wider  than  in  11.  urtemexin. 

The  distinctions  between  this  form  and  Bhodea  have  been  pointed  out 
in  the  sectional  diagnosis,  but  it  may  be  as  well  to  call  attention  to 
some  minor  details.  The  base  of  the  last  whorl  in  B.  ramentosus  is 
rounded  and  the  constriction  of  the  peripheral  part  of  the  whorl  is 
variable  in  different  specimens.  It  would  almost  seem  as  if  the  con- 
striction and  the  gyration  of  the  pillar  were  in  some  way  correlated,  as 
the  pillar  above  the  last  2  whorls  is  not  gyrate,  though  somewhat  tor- 
tuous, and  consequently  the  perviousness  of  the  axis  does  not  extend, 
as  supposed  by  Cooper,  to  the  entire  axis,  but  only  to  that  part  of  it 
included  in  the  last  whorl  and  a  half  or  two  whorls.  The  columellar 
muscle  is  exceptionally  long,  and  attached  for  several  whorls,  so  that 
it  is  very  difficult  to  withdraw  the  animal  from  its  shell,  even  after  it 
has  been  long  in  alcohol.  The  axis  appears  to  be  destitute  of  any 
lamella;,  plications,  or  projections  of  any  kind.  In  fact,  the  creature,  so 
far  as  its  shell  is  concerned,  is  a  A  ery  attenuated  Leptobyrsus  with  its 
gyrate  axis  continued  into  the  adult  state,  whereas  in  the  ordinary 
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Leptobyrstis  the  gyration  teased  in  time  for  the  pillar  of  the  completed 
shell  to  appear  normally  straight  and  the  axis  impervious.  In  a  per- 
fectly adult  B.  riimentoxiis  the  margins  of  the  aperture  are  expanded 
and  slightly  thickened,  but  not  reflected.  The  diameter  of  the  hollow 
axis  varies  in  different  specimens. 

Family  ( i LANDINIDiE. 

Genus  PSEUDOSUBULINA,  Strebel  and  Pfeffer. 
PSEUDOSUBULINA  EISENIANA,  Cooper. 

It  has  already  been  shown  by  Strebel  and  Pfeffer  (1882)  that  some  of 
the  small  Mexican  species  with  a  shell  closely  resembling  iStcnogyra  and 
Spiraxis  are  destitute  of  a  jaw  and  have  a  dentition  closely  resembling 
that  of  Glamlinn.  These  were  separated  under  the  name  of  Pseudosub- 
ttlhut,  with  a  longitudinally  ribbed  Stenogyra-\ike  shell  having  a  smooth 
nuclear  portion  and  a  truncate  pillar  (Ex.  P.  chiapensis,  Pfeffer).  To 
this  group  a  subgenus  was  added  under  the  name  of  Yolntaxis,  distin- 
guished by  having  axially  ribbed  nuclear  whorls  and  the  pillar  not 
truncate,  but  slightly  thickened  and  twisted,  and  passing  more  or  less 
directly  into  the  sharp  edged  peristome.  The  species  described  by  Dr. 
Cooper,  under  the  provisional  name  of  M<  liiniella  (tastensis  and  31. 
eiseniana,  the  latter  being  sinistral),  are  almost  exactly  intermediate 
between  the  typical  PxeiuloxubuUnu  and  Yolntaxis.  indicating  that  the 
two  groups  should  be  consolidated.  In  these  two  species  the  nuclear 
whorls,  when  perfect,  are  delicately  axiallyribbed ;  the  young  shells  have 
a  straight  pillar,  not  truncate,  but  with  an  angle  at  the  base  which,  in 
the  adult,  is  more  or  less  obsolete,  while  the  pillar  becomes  not  plicate, 
but  somewhat  thickened. 

In  P.  eiseniana  there  is  no  jaw.  The  animal  is  pale  colored,  and  was 
so  contracted  in  the  specimens  that  the  existence  of  labial  palpi,  of 
which  there  was  no  evidence,  could  not  be  absolutely  denied.  It  is, 
however,  probable  that  there  are  noue.  The  very  minnte  radula  is  of 
the  shape  of  the  same  organ  in  Glanrlina,  oval,  with  the  rows  of  teeth 
meeting  at  a  sharp  angle  in  the  median  line.  There  are  about  13 
slender,  arched,  needle-like  teeth  on  each  side  of  a  very  small,  low, 
slender,  narrow  rhachidian.  Some  of  the  laterals  appeared  to  have  a 
double  cusp,  which  may  have  been  pathological;  in  general  they  resem- 
bled the  laterals  of  GlaniUnn,  but  had  the  cusps  more  drawn  out,  slen- 
der, and  relatively  about  twice  as  long  compared  with  the  base. 

Genus  STREPTOSTYLA,  Shuttleworth. 
STREPTOSTYLA  NEBULOSA,  new  species. 
(Plato  XXXIII,  fig.  4.) 
Shell  of  a  brilliant  yellowish  brown,  clouded  irregularly  with  opaque 
blotches,  thin,  ovoid,  with  3|  whorls;  nucleus  smooth,  the  apex  blunt, 
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the  second  whorl  wider  between  the  sutures  than  the  third;  surface  of 
the  shell  polished,  with  the  incremental  lines  occasionally  and  irregu- 
larly conspicuous;  spire  short,  the  suture  deep  and  channeled,  but 
narrow;  base  slightly  attenuated,  pillar  with  its  edge  thickeued, 
twisted,  and  slightly  reflected;  outer  lip  thin,  sharp,  nearly  straight. 
Length  22,  maximum  diameter,  10  mm. 

found  inside  of  a  large  Helix  at  San  Cristobal,  Chiapas,  Mexico,  by 
E.  \Y.  Nelson.    No.  107309,  U.S.N. M. 

This  species  is  nearest  to  8.  bocourti,  Crosse  and  Fischer,  but  has  a 
more  oval  form,  less  pointed  and  less  elevated  spire. 

Family  SUCCINEIDA 

Genus  SUCCINEA,  Draparnaud. 

SUCCINEA  LUTEOLA,  Gould. 

Specimens  of  what  appears  to  be  this  species  were  found  sparingly 
at  Lake  Palomas  in  the  Minibies  Valley,  northern  Mexico,  near 
boundary  monument  No.  19,  and  in  the  drift  of  the  Santa  Cruz  River 
at  Tucson,  Arizona.    It  is  also  abundant  at  Fort  Clark,  Texas. 

LIST  OF  THE  KXOWX  FULMOXATE  FAUNA. 

The  following  list  of  land  mollusks  belonging  to  the  Central  region 
includes  all  that  are  known  to  inhabit  it  south  of  latitude  42°  to  the 
Mexican  border.  North  of  about  that  parallel  there  are  various  in- 
truders, and  the  Sonoran  element  of  the  launa  is  excluded  by  the  cli- 
mate. The  region  south  of  the  boundary  is  too  insufficiently  known 
to  take  into  consideration.  Those  species  which  are  marked  with  an 
asterisk  (*)  are  relatively  northern,  and  not  known  south  of  the  locality 
following  the  name.  Those  marked  with  a  dagger  (t)  belong  to  the 
mountain  tops  of  the  warmer  region  about  the  boundary  line,  and  are 
probably  all  found  south  of  the  line  some  distance  into  Sonora  and 
Chihuahua,  the  border  States  of  Mexico.  The  northernmost  locality 
of  some  of  them  which  are  not  known  north  of  the  boundary  follows 
the  name.  The  freshwater  species,  on  account  of  having  a  different 
distribution  from  the  land  pnlmonates,  are  here  omitted;  also  the  bor- 
der species  of  Texas  and  Lower  California,  which  are  not  known  to 
enter  the  region  indicated. 1 

Family  VITRINID^. 

+  VUriim  pfeifferi,  Newcomb.    Fort  Wingate,  New  Mexico;  Jemez  Sulphur  Springs, 
Ashmun. 

*  Vitrina  limjnda,  Gould.    Colorado  (Ingersoll);  New  Mexico. 


'I  am  indebted  to  Dr.  V.  Sterki  for  assistance  in  making  up  the  list  of  Pupa  and 
Vertigo. 
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Family  ZONITID^. 

*  Vitrea  arborea,  Say.    Rio  Chama,  New  Mexico;  Arizona. 

*  Vitrea  radiatula,  Aldee.    Arizona;  New  Mexico. 

*  Vitrea  minuscula,  Binney.    Northward  from  Yucatan;  Arizona. 

*  Vitrea  (GlyphyaJinia)  indentata,  Say.    Mountains  of  Lower  California  and  New 

Mexico. 

*  Vitrea  (Glyphyaliniat)  subrupicola,  Dall.    Clinton's  Cave,  Utah. 

*  Conulus  fulvus,  Draparnaud.   New  Mexico. 

Family  ENDODONTIDiE. 

Patula  strigoBa,  Gould.    North  to  Wyoming  and  Idaho  from  Sonora. 
Patula  atrigom  var.  concentrata,  Dall.    New  Mexico  and  Arizona. 
Patula  hemphillii,  Newcomb.   Arizona  to  Idaho. 
Pyramidula  cronkhitei,  Newcomb.    Nevada  and  California. 

* Pyramidula  atriatella,  Anthony.    Fly  Park,  Arizona;  White  Oaks,  New  Mexico, 
Ashmun. 

*  HeUoodiscus  Uneatus,  Say.    Rio  Chama  and  White  Oaks,  New  Mexico. 

Family  HELIOID^l. 

Thysanophora  ingersollii,  Bland.    Fly  Park,  Arizona;  New  Mexico. 

Thysanophora  homii,  Gabb.    Yaqui  River,  Mexico;  Arizona. 

Polygyra  levettei,  Bland.    New  Mexico;  Arizona. 

Polygyra  levettei  var.  Thomsoniana,  Ancey.    Santa  F6,  New  Mexico. 

t  Polygyra  mearnm,  Dall.    Arizona  and  New  Mexico. 

t  Polygyra  ckiricahuana,  Dall.  Arizona. 

t  Polygyra  ashmuni,  Dall.    New  Mexico. 

t  Polygyra pseudodonta,  Dall.    New  Mexico. 

*  Epiphragmophora  indioensis,  Yates.  Indio,  California. 
Epiphragmophora  rowellii,  Newcomb.    Phoenix,  Arizona. 

t  Epiphragmophora  magdalenenais,  Stearns.    Mexico  to  California. 
Epiphragmophora  color  adoimsis,  Stearns.    Grand  Canyon,  Colorado. 
Epiphragmophora  aHzonensia,  Dall.    Tucson,  Arizona. 

t  Epiphragmophora  hachitana,  Dall.    Southwestern  New  Mexico  to  Lower  California. 

*  Vallonia  coatata,  Muller.    San  Marcial,  New  Mexico. 

*  Vallonia  pulchella,  Muller.    Rio  La  Plata,  Colorado. 

*  Vallonia  cyclophorella,  Ancey.   Arizona  to  Idaho;  New  Mexico. 

*  Valtbnia  gracilicosta,  Reinhardt.   Arizona  to  Dakota. 

Family  LIMACIDA 

Limax  montanus,  Ingersoll.  Colorado. 
IAmax  campestris.  Binney.  Nevada. 

Family  PHILOMYCID.E. 
t  Pkilomycua  aallei,  Crosse  and  Fischer.   Sonora  and  Lower  California. 

Family  BULIMULID^. 

*  Cionella  lubrica,  Miiller.    Arizona;  Venezuela. 

i  Bulimulua  nigromontanus,  Dall.    Sonora,  Mexico, 
t  Bulimulus  oaileyi,  Dall.   Sonora,  Mexico. 
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Family  PXJPID^. 

iHoloapira  {Haploatemma)  meamaii,  Dall.    New  Mexico. 
Holoaptra  (Eudietemmq)  arizonenaia,  Stearns.  Arizona. 
iHolospira  ( Diatom oapiro)  bilamellata,  Dall.    New  Mexico, 
t  Hetaatoma  codhuilenain,  Binney.    Coahuila,  Mexico, 
t  Metaatoma  aemxeculpta,  Stearns.    Chihuahua,  Mexico. 
Metaatoma  pfeifferi,  Menke.    Sonora,  Mexico. 
Metaatoma  rfmondit,  Gal>b.    Sonora,  Mexico, 
t  Metaatoma  croaaei,  Dall.    New  Mexico. 

*Pupafallox,  Say.    Arizona,  New  Mexico,  and  northward  (P.  arizonemia,  Gabb). 

*  Pupa  muscorum,  Linne".    Arizona  (Palmer). 

*  Pupa  blandii,  Morse.    Colorado;  New  Mexico  (Ashinun). 

*  Pupa  ayngenea,  Pilsbry.    New  Mexico;  Arizona  to  Montana. 

Pupa  gabbii,  Dall.  New  Mexico,  Arizona  (—  P.  arizonenaia,  W.  G.  Binney,  non  Gabb). 
Pupa  hordacea,  Gabb.    Fort  Grant,  Arizona,  to  Texas. 

*  Pupa  procera,  Gould.    New  Mexico  to  Texas ;  Minnesota  to  Rhode  Island. 

*  Pupa  armifera,  Say.  _  New  Mexico  (Ashmun). 
Pupa  kordeacella,  Pilsbry.    Arizona  to  Florida. 

*  Pupa  holzingeri,  Sterlti.    New  Mexico  to  Manitoba. 
Pupa  pilabry  ana,  Sterki.    New  Mexico;  Arizona. 

*  Pupa pentodon,  Say.    Nevada;  Texas. 

*  Sphyradium  ede>i  tulum,  Draparnaud.    Colorado ;  Europe. 
Sphyradium  edentulum  var.  alticola,  Ingersoll.  Colorado. 

*  Vertigo  corpulenta,  Morse.    Nevada;  Colorado. 

*  Vertigo  decora,  Gould.    Colorado  to  Alaska  (+  P.  ingereollii,  Ancey,  +  P.  colorado- 

ensis,  Cockerell). 
Vertigo  decora  var.  coneinnula,  Cockerell.  Colorado. 

*  Vertigo  binneyana,  Sterki.    New  Mexico  to  Manitoba. 

*  Vertigo  ovata,  Say.   New  Mexico ;  Arizona  to  Montana. 

*  Vertigo  ventricoaa,  Morse,  var.  Arizona. 

*  Vertigo  tridentata,  Wolf.    Arizona  to  Montana,  etc. 

*  Vertigo  milium,  Gould.    New  Mexico  (fossil). 

Family  SXJCOINBID^J. 

*  Succinea  lineata,  Binney.    Sonora  to  Fort  Union,  Nebraska. 

*  Succinea  rtiBlicana,  Gould.  Nevada. 

*  Succinea  nutialliana,  Lea.    Salt  Lake  City,  Utah. 

*  Succinea  sillimani,  Bland.  Nevada. 

*  Succinea  stretchiana,  Bland.  Nevada. 
Succinea  luteola,  Gould.   New  Mexico;  Texas. 

The  reader  will  note  what  a  very  large  number  of  species  of  this  list 
are  small  and  extend  from  a  more  congenial  habitat  in  more  northern 
regions  along  the  mountain  ranges  into  this  hot  and  dry  region.  Doubt- 
less there  are  many  species  to  be  discovered  yet  by  those  who  are  ready 
to  brave  rattlesnakes  by  turning  over  fragments  of  volcanic  rocks  on 
the  sun-scorched  mountains  near  the  boundary ;  and  especially  by  those 
who  may  be  fortunate  enough  to  be  there  during  the  infrequent  rains, 
when  these  animals  for  a  time  lose  their  timidity  and  venture  abroad. 
Especially  among  the  Holospiras  may  new  forms  be  looked  for,  as  they 
are  remarkably  similar  to  one  another  externally  and  are  usually  found 
in  large  numbers  where  they  occur  at  all.    Not  until  the  fauna  of 
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northern  Mexico  is  well  known,  will  it  be  possible  to  generalize  correctly 
on  the  geographical  distribution  of  the  mollnsks  of  this  region  and  the 
extent  to  which  different  elements  are  represented  in  the  fauna  of  the 
boundary. 

For  a  long  time  peculiarities  in  the  distribution  of  the  laud  mollusks 
of  this  and  adjacent  regions  have  suggested  to  the  writer  that  during 
the  Oligoceue  the  highlands  of  northern  Mexico  were  separated  from  the 
mainland  of  Xorth  America  by  an  arm  of  the  sea.  It  is  certain  that 
the  peninsula  of  Lower  California  was  so  separated,  and  the  separation 
may  have  persisted  until  even  more  recent  times.  The  existence  of 
comparatively  fresh  marine  shells,  fossil  in  the  sands  of  the  desert  far 
to  the  eastward  of  the  Colorado,  and  the  fact  that  the  height  of  land 
or  watershed  between  the  Colorado  and  the  Rio  Grande  is  at  present 
only  .'i.000  or  4,000  feet  above  the  sea,  while  the  evidences  of  volcanic 
activity  are  abundant — all  these  facts  give  color  to  the  hypothesis, 
which  requires  fuller  and  more  exact  iuvestigation  for  its  establish- 
ment. If  snch  a  barrier  has  not  been  interposed,  it  is  difficult  to  ac- 
count for  the  failure  of  the  land-shell  fauua  of  western  Texas  to  make 
a  distinct  impression  on  that  of  the  boundary  region,  and  to  find- 
reasons  why  the  genus  Epiphragmophora  should  have  failed  to  extend 
its  range  to  the  eastward  of  the  Mexican  uplift.  But  this  problem  is 
for  the  future  to  solve,  and  we  may  rest  content  with  having  stated  it. 

FUESB-  ly.-l  TEE  SPECIES. 
Genus  LIMN^EA,  Lamarck. 
LIMN^A  BULIMOIDES,  Lea. 

Found  sparingly  at  Fort  Worth,  Texas,  and  in  the  Rio  Grande  near 
El  Paso,  Texas. 

LIMN^A  DESIDIOSA,  Say. 

A  few  very  slender  specimens  with  elongated  spires  were  found  in 
the  drift  of  the  Santa  Cruz  River,  Tucson,  Arizona,  by  Dr.  Mearns. 
Also  at  San  Rafael,  Xew  Mexico;  Ashmuud. 

Genus  PHYSA,  Draparnaud. 

PHYSA  MEXICANA,  Philippi. 

Collected  by  Dr.  Mearns  at  Fort  Worth  and  Fort  Clark,  Texas;  in 
the  Guadalupe  Canyon,  and  San  Bernardino  River,  Xew  Mexico;  at 
Lake  Falomas,  in  the  .Mimbres  Valley,  Mexico;  from  Seven  Wells,  the 
Colorado  River,  and  the  Santa  Cruz  River  near  Tucson,  Arizona;  at 
Laguna,  20  miles  north  of  Campo,  and  at  Cameron's  ranch,  San  Diego 
County,  California.  Some  strongly  shouldered  specimens  in  a  subfos- 
sil  state,  from  the  Colorado  desert,  are  perhaps  a  variety  of  this  species, 
which  is  extremely  variable. 
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Genus  APLEXA,  Fleming. 
APLEXA  HYPNORUM,  Linmeus. 

A  single  specimen  of  this  species  was  found  in  the  drift  of  the  Santa 
Cruz  River,  near  Tucson,  Arizona,  by  Dr.  Mearns.  This  is  the  most 
southerly  locality  yet  reported  for  this  species,  about  the  identification 
of  which  there  seems  to  be  no  doubt.  The  Santa  Cruz  is  a  tributary 
of  the  Gila  River. 

Genus  PL  A  NOR  BIS,  Guettard. 
PLANORBIS  LIEBMANNII,  Dunker. 

A  single  specimen  was  received  from  20  miles  north  of  Campo,  San 
Diego  County,  California. 

PLANORBIS  TUMIDUS,  Pfeiffer. 

Specimens  of  this  species  were  sent  in  by  Dr.  Mearns  from  Las 
Moras  Creek,  Kinney  County,  Texas,  and  the  Rio  Grande  River,  near 
El  Paso;  from  Seven  Wells,  the  Santa  Cruz  River  near  Tucson,  San 
Bernardino  River,  and  the  Colorado  River  at  Yuma,  Arizona;  from  the 
San  Bernardino  River  and  Sonoyta  River,  northern  Mexico,  near  the 
boundary  line;  near  monument  Xo.  219;  in  Gardner's  Laguna,  Lower 
California,  and  at  Laguna  Station,  New  River,  San  Diego  County, 
California. 

This  species  varies  enormously.  Some  of  the  specimens  are  less  ele- 
vated, with  a  wider  umbilicus  and  one  whorl  more  than  others  (if  the 
same  size,  and  taken  separately  would  be  regarded.as  distinct,  but  the 
intermediate  gradations  are  so  numerous  that  I  am  unable  to  regard 
them  as  forming  a  different  species  or  even  a  really  constant  variety. 

Genus  BYTHINELLA,  Moquin  Tandon. 

The  following  species  has  been  kindly  determined  by  Mi-.  Pilsbry, 
who  has  made  a  special  study  of  this  genus. 

BYTHINELLA  PALOMASENSIS,  Pilab-y. 

(Plate  XXXI,  fig.  9.) 
Bythinella palomasensis,  Pilsbry,  Nautilus,  IX,  p.  68,  Oct.,  1895. 
Shell  small,  ovate,  rapidly  tapering  above  from  the  periphery  of  the 
body  whorl  to  a  blunt  apex;  composed  of  4  very  convex  whorls,  the 
last  about  five-sixths  the  entire  length  of  the  shell,  well  rounded  out; 
surface  showing  only  faint  incremental  lines;  aperture  ovate,  subangu- 
lar  above,  its  longest  axis  about  half  the  length  of  the  shell;  peri- 
stome thin,  continuous  across  the  parietal  wall  and  nearly  straight 
there,  though  not  appressed  to  the  body  whorl;  umbilicus  minutely  per- 
forate; color  whitish  corneous  and  somewhat  translucent.    Height  of 
shell  2.75,  maximum  diameter  1.80,  longer  axis  of  aperture  1.30  mm. 
Proc.  X.  M.  vol.  xix  24 
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Two  specimens  from  Lake  Palomas,  northeastern  Mexico,  collected 
by  Dr.  Mearns.    Xo.  1.S0016,  U.S.N.M. 

One  of  the  specimens  has  the  latter  third  of  the  last  whorl  free 
from  the  body,  as  in  Lyogyrtis,  a  somewhat  common  pathologic  condi- 
tion in  species  of  this  and  allied  genera,  but  in  the  other  and  evidently 
normal  specimen  the  peristome  is  quite  free  from  the  adjacent  body 
whorl,  not  appressed  thereto.  Neither  example  retained  the  operculum 
or  dried  soft  parts,  and  therefore  the  generic  reference  can  not  be  veri- 
fied by  examination  of  the  dentition,  but  the  form  of  the  shell  is  that 
of  a  Jh/thineUa  rather  than  an  Amnicola.  It  is  a  stumpier  shell  than 
B.  binneyi,  Tryon,  and  has  far  less  inflated  whorls  than  B.  brevissima, 
Pilsbry,  but  these  two,  among  United  States  species,  are  conchologic- 
ally  its  nearest  allies.  Of  the  short-spired  Mexican  forms  Amnicola 
orkiibenxi*,  Crosse  and  Fischer,1  is  totally  diverse,  although  the  figures 
in  their  work  look  somewhat  like  this  species.  A.  yiiatcmalcnsis,  Crosse 
and  Fischer,  is  larger,  with  a  relatively  smaller  aperture  [Pilsbry], 

Genus  SPH^GRIUM,  Scopoli. 

SPH^RIUM  SOLIDULUM,  Prime. 

Numerous  specimens  of  this  species  were  obtained  in  Arizona  from 
the  San  Bernardino  Eiver. 

Genus  PISIDIUM,  Pfeiffer. 

PISIDIUM  COMPRESSUM,  Prime. 

Collected  by  Dr.  Mearns  in  the  San  Bernardino  Eiver,  Arizona,  and 
Lake  Palomas,  south  of  the  boundary  line  in  the  Mimbres  Valley, 
northeastern  Mexico. 

PISIDIUM  ABDITUM,  Haldeman. 

San  Rafael,  New  Mexico ;  Ashman. 

Genus  UNIO,  Retzius. 

The  notes  upon  this  group  and  Aiwdonta  are  by  Mr.  Charles  T.  Simp- 
son, of  the  United  States  National  Museum. 

UNIO  COUCHIANUS,  Lea. 

I'nio  aHtchianiis,  Lea,  .lourn.  Acad.  Xat.  Stsi.,  IV.  p.  371;  Obs.  on  tho  Genua  Unio, 
VIII,  p.  53,  pi.  T.xvi,  fig.  106. 

This  rare  species  was  described  by  Dr.  Lea  from  half  a  dozen  odd 
valves  sent  to  him  by  the  Smithsonian  Institution,  which  were  procured 
by  Lieut.  D.  X.  Couch,  U.  S.  A.,  from  Dr.  Berlandier's  collection.  The 
shell  has  the  general  form  of  an  inflated  U.  asperrim  us,  bat  is  much  less 
tuberculate.    Dr.  Lea  describes  it  as  smooth,  but  a  careful  examination 


1  Plate  L,  figs.  4a,  4b. 
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shows  the  surface,  especially  near  the  beaks,  to  be  covered  with  slight 
pustules,  which  in  the  types  are  worn,  and  the  valves  have  the  radiating 
wrinkles  on  the  posterior  slope  common  to  the  species  of  the  Asperri- 
viks  group. 

Dr.  Mearna  procured  a  single  right  valve  of  what  I  believe  is  the 
young  of  this  species.  It  is  in  a  better  state  of  preservation  than  Lea's 
specimens,  and  exhibits  quite  distinct,  scattered  tubercles. 

UNIO  UNDULATUS,  Barnes. 

I'nio  undulaius,  Harnes,  Am.  Jonrn.  of  Science,  VI,  p.  120.  pi.  n,  fig.  2. 
Vnia  laticostatnx,  Lea,  Trans.  Am.  Phil.  Soc,  X,  pi.  I,  fig.  2;  Obs,  on  the  Germs 
Unio,  IV,  p.  42,  pi.  i,  fig.  2. 

A  single,  badly  broken,  and  much  worn  right  valve  of  what  is  no 
doubt  this  species  was  obtained  in  Kinney  County,  Texas.  I'nin  lati- 
costatus,  though  sometimes  more  delicately  and  evenly  plicate  than 
Cnio  unilulatim,  is  undoubtedly  a  mere  variation  of  Barnes'  species. 

UNIO  POPEI,  Lea. 

I'nio  jwpei,  Lea.  Journ.  Acad.  Nat.  Sci.,  IV,  p.  372 ;  Obs.  on  the  Genus  Unio,  VIII, 
p.  54. 

The  types  of  this  species  came  from  Devils  River,  Texas,  and  the 
Rio  Salado,  New  Leon,  Mexico.  Siuce  the  time  of  publication  it  has 
been  rediscovered  in  both  the  typical  localities  by  the  Biological 
Expedition  of  the  I'nited  States  Department  of  Agriculture.  Dr. 
Mearns  obtained  numerous  valves  in  tolerably  fair  condition  from  Kin- 
ney County,  Texas. 

This,  with  Vnin  poeycmus,  Lea,  a  closely  allied  form  from  Mexico, 
forms  a  small  group  which  does  not  seem  to  be  very  closely  related  to 
the  Unione  fauna  of  Texas,  but  rather  belongs  to  that  of  Mexico  and 
Central  America  ;  and  the  two  species  are  evidently  closely  allied  in 
their  somewhat  sulcate  sculpture  and  delicate,  soft,  lurid  nacre,  to  the 
group  typified  by  Unio  rowelli  of  Lake  Nicaragua. 

UNIO  MITCHELLI,  Simpson. 

(Plate  XXXII,  figs.  1-3.) 

I'nio  mitchelli,  Simpson,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  p.  5,  1895. 

Shell  rhomboid-oval,  solid,  rather  inflated,  rounded  before,  somewhat 
biangulate  behind;  dorsal  margin  curved;  'base  slightly  rounded  or 
straight,  or  sometimes  a  little  emargiuate;  growth  hues  strong,  irregu- 
lar anteriorly;  ligament  rather  large  and  prominent;  epidermis  coarse, 
often  shining,  varying  from  light  yellowish  brown  to  black;  beaks  fairly 
prominent,  showing  slight  traces  of  concentric  and  rather  strong,  cor- 
rugated sculpture;  cardinal  teeth  rather  strong,  short,  and  stumpy, 
slightly  ragged;  laterals  short,  heavy,  and  club-shaped,  covered  with 
granular  sculpture  which  has  a  tendency  in  very  solid  shells  to  become 
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vertical;  anterior  adductor  scar  small  and  deep,  posterior  round  and 
well  impressed;  palleal  line  well  denned;  nacre  a  soft,  silvery  white. 

Length  of  type  55,  height  33,  diameter  'M  mm. 

Guadalupe  River,  Victoria  County,  Texas,  J.  D.  Mitchell. 

This  species,  which  was  first  sent  to  the  National  Museum  by  Air. 
Alitchell,  taken  at  the  above  locality,  has  since  been  received  from 
Air.  J.  A.  Singley  from  the  Guadalupe  River  at  New  Hraunfels,  and 
from  the  United  States  Agricultural  Kxploring  Expedition  from  the 
Rio  Salado,  New  Leon,  Alexico;  and  in  all  there  are  now  in  the  collec- 
tion fourteen  specimens.  The  species  varies  greatly  in  size  and  consid- 
erably in  form,  the  Alexican  shell  being  92  mm.  in  length  by  55  mm. 
in  height.  Young  specimens  show  faint  traces  of  dark  rays  in  the  mid- 
dle of  the  shell,  and  sonic  individuals  have  slight  traces  of  pustules. 

In  other  shells  there  are  very  slight  plications  on  the  disk  and  on 
the  posterior  slope.  Two  specimens  from  the  Guadalupe  River  in  Vic- 
toria County  are  much  shorter  and  wider,  and  are  lighter  colored  than 
the  rest,  and  recall  Unio  aureus  to  some  extent.  The  species  probably 
groups  with  Unio  rowelli  and  scamnatus,  though  no  other  members  of 
the  group  have  pustules  or  plications. 

Genus  ANODONTA,  BruguiePe. 

ANODONTA  DEJECTA,  Lewis. 

(Plate  XXXII,  figs.  4,5.) 

Anodonta  dejecta,  Lewis,  Field  and  Forest,  August  and  September,  Xos.  2  and  3, 
1875,  p.  26. 

Anodonta  mearnsiana,  Simpson,  Nautilus,  \T,  No.  12,  April,  1893,  p.  134. 
This  species  was  described  by  Dr.  Lewis,  but  not  figured,  in  Field 
and  Forest.  It  was  brought  with  the  materia]  of  the  expedition  under 
Lieut.  George  M.  Wheeler  west  of  the  one- hundredth  meridian,  and  was 
said  to  have  been  collected  by  Dr.  H.  0.  Yarrow,  naturalist  of  the  expo 
dition,  in  the  Arkansas  River  or  its  tributaries.  The  types  were  placed 
in  the  National  Museum,  but  by  some  accident  were  put  away  with  a 
lot  of  rubbish. 

When  Dr.  Alearns  sent  the  shell  from  San  Bernardino  ranch  the 
writer  could  not  identify  it  with  anything  and  concluded  that  it  was 
new  and  named  it  in  honor  of  its  discoverer.  Subsequently  in  going 
over  and  arranging  the  entire  naiad  collection  of  the  National  Museum, 
I  found  Lewis'  types,  and  saw  at  once  that  his  species  and  my  mearns- 
itina  were  the  same.  Lewis'  types  consist  of  a  pair  and  a  left  valve, 
all  considerably  broken  and  somewhat  distorted,  yet  from  their  peculiar 
form,  the  color  of  the  nacre  and  epidermis,  and  the  texture  of  the  shell, 
there  can  be  no  doubt  of  the  identity  of  the  two. 

Though  differing  much  in  appearance  from  Anodonta  angulata,  Lea, 
the  two  species  are  closely  related — a  fact  that  would  never  be  sus- 
pected if  it  were  not  that  intermediate  specimens  almost  connect  the 
two.   Certain  specimens  of  A.  angulata  are  almost  entirely  destitute 
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of  the  strong,  sharp  ridge  on  the  posterior  slope,  which  is  usually  char- 
acteristic of  that  species.  They  are  more  compressed  and  thinner  in 
texture,  aud  are  much  like  A.  dejecta  in  the  lurid  color  of  the  nacre, 
general  texture,  and  color  of  the  epidermis,  as  well  as  the  beak  sculp- 
ture ;  and  the  soft  parts  of  the  two  are  much  alike. 

Hemphill  states  1  that  Anodonta  angulata  burrows  in  beds  of  compact 
sand  and  gravel  in  the  Snake  River,  with  the  smaller  end  of  the  shell 
downward,  and  the  angular  solid  end  level  with  the  surface,  and  no 
doubt  this  thickening  of  the  shell  and  the  prominent  ridge  tend  to 
strengthen  it  against  the  shocks  of  the  current.  The  thinner  and 
more  compressed  specimens  of  A.  angulata  probably  live  in  less  rapid 
water,  and  Dr.  Mearns  found  A.  dejecta  in  soft  mud. 

The  following  is  a  description  of  A.  dejecta,  prepared  from  a  large 
number  of  individuals: 

Shell  rhomboid  or  rhomboid-oval,  sometimes  slightly  alate,  com- 
pressed anteriorly,  gradually  becoming  inflated  posteriorly,  smooth 
and  shining,  with  numerous  lightly  marked  growth  lines,  moderately 
solid;  having  a  thin  epidermis  which  easily  wears  off  in  exposed 
places,  varying  from  bright  green  to  brownish  aud  pale  yellow,  some- 
times broadly  and  faintly  rayed  in  the  posterior  region ;  beaks  rather 
compressed,  sculptured  with  a  half  dozen  or  more  wavy,  concentric  sul- 
eations;  nacre  soft,  lurid,  brownish  or  purplish  in  the  cavity  of  the 
shell,  shading  to  lighter  color  at  the  edges. 

Length  of  an  average  specimen  80,  height  4i5,  diameter  22  mm. 

San  Bernardino  ranch,  Mexican  boundary,  Arizona. 

This  species  was  found  by  Dr.  Mearns  in  the  following  additional 
localities:  Tucson,  Arizona;  Colorado  Eiver,  near  the  Mexican  bound- 
ary; Santa  Cruz  Kiver,  near  Tucson,  Arizona;  San  Bernardino  Eiver, 
Mexican  boundary;  New  Eiver,  Laguna  Station,  San  Diego  County, 
California;  mouth  of  Colorado  Eiver. 

ANODONTA  CALIFORNIENSIS,  Lea. 

Anodonta  californiensis,  Lea,  Trans.  Am.  Phil.  Soc.,  X,  pi.  xxv,  fig.  45;  Obser- 
vations on  the  Genus  Unio,  V,  p.  42,  pi.  xxv,  fig.  XLVII. 

1  Specimens  of  what  are  perhaps  this  species,  but  which  are  too  much 
worn  to  be  determined  with  certainty,  were  found  at  monument  21!), 
Mexican  boundary  line,  and  at  New  Kiver,  Laguna  Station,  San  Diego 
County,  California.  These  were  merely  bleached  valves,  generally 
without  any  epidermis,  and  in  some  eases  lacking  a  part  or  all  of 
the  outer  shell  layer.  Wherever  the  beak  sculpture  remained  it  was 
shown  to  be  much  finer  and  to  have  more  numerous  sulcations  than 
that  of  A.  dejecta,  and  in  this  respect  it  is  like  that  of  A.  californiensis. 
The  two  species  evidently  approach  closely,  and  I  believe  the  group 
typified  by  Anodonta  angulata  to  be  nearly  related  to  that  of  which 
A.  californiensis  is  a  member. 
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Summary. — The  collections  made  by  the  Commission  in  the  Central 
region  cover  thirty-nine  species  and  varieties,  of  which  seven  belong 
strictly  to  the  .Mexican  fauna,  as  far  as  yet  known.  Twenty-four  of 
these  are  laud  shells,  of  which  half  are  new,  and  one  new  Vnio  belong- 
iii};'  to  the  same  general-  region  brings  the  number  of  new  species  up 
to  twelve.  Doubtless  a  thorough  examination  made  during  a  rainy 
period  would  add  several  species  to  this  list,  but  considering  the  cir- 
cumstances under  which  the  collection  was  made,  and  the  arid  and 
unfavorable  character  of  the  region,  it  would  seem  that  Dr.  .Mearns 
met  with  unexpected  success.  As  a  whole,  omitting  species  of  uni- 
versal range,  it  would  seem  that  the  land-shell  fauna  represents  a 
northward  extension  of  the  mountain  fauna  of  Mexico,  rather  than  a 
modification  of  the  molluscan  life  of  regions  north,  west,  or  east  of  the 
territory  explored.  So  little  is  known  of  the  Mexican  mollusks  that 
extended  comparisons  can  not  at  present  be  made.  Only  two  of  the 
land  shells  are  common  to  other  regions  than  Mexico  and  the  south 
central  basin  west  of  the  Atlantic  drainage,  a  fact  which  emphasizes 
the  insular  character  of  the  mountain  tops  and  the  faunal  distinctness 
of  their  population. 

SPECIES  OF  THE  TEXAN  REGION. 

The  following  species  belonging  to  the  Texan  region  of  the  Eastern 
fauna  were  collected  by  Dr.  Mearns: 

GLANDINA  TEXASIANA,  Pfeiffer. 

A  few  dead  specimens  at  Fort  Clark,  Kinney  County,  Texas. 

BULIMULUS  DEALBATUS,  Say. 
Numerous,  mostly  dead  specimens,  Fort  Clark. 

BULIMULUS  DEALBATUS  RAGSDALEI,  Pilsbry. 

This  small  and  strongly  striated  variety  of  B.  dealbatus  was  as  com- 
mon at  Fort  Clark  as  the  normal  form  with  which  numerous  interme- 
diate specimens  completely  unite  it,  though  extreme  specimens  seem 
very  distinct. 

POLYGYRA  THYROIDES,  Say. 

Immature  specimens  feeding  on  the  leaves  of  Phaseolus. 

POLYGYRA  TEXASIANA,  Moricand. 

Found  at  Fort  Clark  and  Fort  Worth  abundantly,  the  range  of  the 
species,  so  far  recorded,  extending  from  Fort  Gibson,  Indian  Territory, 
south  and  west  to  the  State  of  Tamaulipas,  Mexico. 

POLYGYRA  (MESODON)  ROEMERI,  Pfeiffer. 

A  single  specimen  at  Fort  Worth. 
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SUCCINEA  LUTEOLA,  Gould. 

Numerous  specimens  were  sent  from  Fort  Worth,  others  from  Lake 
Palomas,  Mexico,  and  the  drift  of  the  Santa  Cruz  Biver  at  Tucson, 
Arizona,  this  being  a  species  common  to  the  two  regions. 

HELICINA  ORBICULATA,  Say. 
Abundant,  dead,  at  Fort  Clark  and  Fort  Worth. 

SPECIES  OF  THE  CALIFORMAX  REGION. 

The  following  land  and  fresh-water  shells  were  collected  in  San  Diego 
County,  California,  or  just  below  the  boundary  line  on  the  Lower  Cali- 
fornian  side,  or  on  San  Clemente  Island  off  the  coast. 

SELENITES  VOYANA,  Newcomb. 
A  single  dead  and  broken  specimen  was  obtained  near  El  Nido. 

EPIPHRAGMOPHORA  TUDICULATA,  W.  G.  Binney. 

Two  dead  specimens  were  obtained  at  El  Nido,  others  in  the  Nacho- 
guero  Valley,  Lower  California,  and  a  specimen  verging  toward  the 
variety  cypreophila,  Newcomb,  at  San  Diego. 

EPIPHRAGMOPHORA  PANDORA  var.  BENITOSENSIS,  Pilsbry. 
Los  Benitos  Islands,  Lower  California. 

EPIPHRAGMOPHORA  ARNHEIMI,  Dall. 

Arionta  californiensis,  Lea,  var.  rameniom,  Gould  (small  var.),  W.  G.  Binney, 

Bull.  U.  S.  Nat.  Mus.,  XXVIII,  p.  133,  fig.  108  (2  views),  1885. 
Epiphragmophora  arnheimi,  Dall,  Proc.  U.  S.  Nat.  Mus.,  X  VIII,  p.  0, 1895. 

Small  island  in  marshes  of  San  Pablo  Bay,  J.  S.  Arnheim  (33675); 
San  Pablo,  Contra  Costa  County,  California,  A.  W.  Crawford  (12320) 
and  Stearns  (58502);  Nachoguero  Valley,  Dr.  Mearns  (128949).  Type, 
No.  39612,  TJ.S.N.M. 

This  small  species  has  been  referred  to  californiensis  as  a  subvariety, 
and,  in  the  collection,  has  found  a  place  as  a  variety  of  arrosaor  exarata, 
with  which  it  has  little  affinity.  A  series  of  forty-three  specimens, 
collected  at  different  times  and  by  different  people,  indicates  very  uni- 
form size  (max.  diam.  18,  niiii.  diam.  15,  alt.  11  mm.);  the  whorls  range 
from  5  to  5 J;  the  suture  is  deep,  the  umbilicus  deep  and  subcylindric ; 
the  lip  not  much  reflected,  but  in  adults  unusually  thick  for  the  size  of 
the  shell,  especially  near  the  pillar,  and  the  deposit  when  fresh  is  of  a 
pinkish  tint;  the  brown  band  is  narrow,  the  paler  margin  not  conspicu- 
ous, and  the  suture  revolves  at  its  lower  edge.  The  sculpture  is  entirely 
different  from  that  of  rmnentnsa,  which  has  the  granulations  obliquely 
spaced  by  ungranulated  intervals,  forming  a  distinct  pattern,  and  is 
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besides  a  much  larger  shell.  In  E.  arnheimi  the  nucleus  is  punctate,  as 
in  ramentosa,  and  followed  by  close-set  stria)  in  harmony  with  the  lines 
of  growth,  the  intervals,  between  which  are  like  elevated  threads,  the 
surface  of  which  is  broken  into  low  pustules  which  become  more  close- 
set  and  elongate  as  the  shell  grows ;  the  earlier  ones  are  rounded  and 
rather  sparse,  the  later  ones  are  irregularly  disposed  along  the  threads, 
the  intervals  between  them  having  no  regularity  and  not  forming 
oblique  channels  or  a  pattern  but  tending  to  arrange  themselves,  so  far 
as  they  are  arranged  at  all,  in  horizontally  revolving  lines. 

I  have  no  doubt  that  this  shell  is  distinct  from  either  ramentosa  or 
exarata  and  have  named  it  for  Mr.  J.  S.  Arnheim,  of  San  Francisco, 
California,  by  whom  the  majority  of  specimens  seen  were  collected. 

EPIPHRAGMOPHORA  KELLETTII,  Forbes. 

Monument  No.  258,  on  the  boundary  line,  also  at  Campo  and  Ocean 
Beach,  San  Diego  County,  and  the  San  Tsidro  ranch,  Lower  California. 

EPIPHRAGMOPHORA  INTERCISA,  Binney. 

San  Clemente  Island. 

EPIPHRAGMOPHORA  STEARNSIANA,  Gabb. 

San  Clemente  Island ;  Colorado  Islands. 

EPIPHRAGMOPHORA  GABBI,  Newcomb. 

San  Clemente  Island. 

GLYPTOSTOMA  NEWBERRYANUM,  Binney. 

Nachoguero  Valley,  and  Campo,  San  Diego  County. 

MELAMPUS  OLIVACEUS,  Carpenter. 

La  Jolla,  near  San  Diego. 

PHYSA  HUMEROSA,  Gould. 

Subfossil  near  monument  No.  219. 

AMNICOLA  PROTEA,  Gould. 

Subfossil  with  the  last. 

MARINE  MOLLUSKS. 

As  the  termination  of  the  boundary  line  is  at  the  Pacific  Ocean,  Dr. 
Mearns  was  able  to  collect  a  number  of  marine  species  on  the  shore, 
and  others  during  a  visit  to  San  Clemente  Island,  which  lies  west  from 
the  shore  of  San  Diego  County,  about  60  miles  in  the  Pacific,  forming 
the  southernmost  of  the  Santa  Barbara  group  of  islands.  Those  to 
which  no  locality  is  appended  were  obtained  at  the  end  of  the  boundary 
line  just  south  of  San  Diego. 
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Acmcea  mitra,  Eschscholtz.    Ocean  Beach. 

Acmcea  persona,  Eschscholtz.    Ocean  Beach  and  La  Jolla. 

Acmcea  patina,  Eschscholtz.    La  Jolla. 

Acmcea pelta,  Eschscholtz.    San  Clemente. 

Acmcea  scabra,  Nuttall.   San  Clemente. 

Astralium  undosum,  Wood.    San  Clemente. 

Bittium  quadrifilatum,  Carpenter.    Ocean  Beach. 

Bulla  nebulosa,  Gould.    San  Diego  Bay. 

Calliostoma  gemmulalum,  Carpenter.    Ocean  Beach. 

Cardium  biangulatum,  Sowerby.    San  Clemente. 

Cardittm  substriatum,  Conrad.    Ocean  Beach. 

Cerithidea  sacrata,  Gould.    Ocean  Beach. 

Chama  exogyra,  Conrad.    Ocean  Beach. 

Chama  pellucida,  Sowerby.    Ocean  Beach. 

Chlorostoma  aureotinctum,  Forbes.    San  Clemente. 

Chlorostoma  funebrale,  A.  Adams.    Ocean  Beach. 

Chlorostoma  fuscescens,  Fhilippi.    Ocean  Beach. 

Chlorostoma  gallina,  Forbes.    San  Clemente. 

Conus  californicus,  Hinds.    San  Clemente,  Ocean  Beach,  etc, 

Crepidula  adunca,  Sowerby.    Ocean  Beach. 

Crepidula  7'ugosa,  Nuttall.    Ocean  Beach. 

Crucibulum  spinosum,  Sowerby.    Ocean  Beach. 

Cryptomya  cali/ornica,  Conrad.    La  Jolla. 

Cumingta  calif ornica,  Conrad.    La  Jolla. 

Cyprata  spadicea,  Gray.    San  Clemente. 

Donax  californicus,  Conrad.    Ocean  Beach. 

Drillia  mccsta,  Carpenter.    Ocean.  Beach. 

Erato  vitellina,  Hinds.    Ocean  Beach. 

Fisaurella  volcano,  Reeve.    La  Jolla. 

Glyphis  murina,  Carpenter.    San  Clemente. 

Haliotis  cracherodii,  Leach.    Sau  Clemente. 

Haliotis  fulgens,  Philippi.    San  Clemente. 

Haliotis  rufescens,  Swainson.    La  Jolla. 

Hipponyx  tumens,  Carpenter.    La  Jolla. 

IAtorina  planaxis,  Nuttall.    La  Jolla,  Ocean  Beach,  etc. 

Lucapina  crenulata,  Sowerby.    San  Clemente. 

Zucina  calif  ornica,  Conrad.    San  Clemente. 

Macoma  nasuta,  Conrad.    San  Clemente. 

Monoceros  engonatum,  Conrad.    San  Clemente. 

Mopalia  muscosa,  Gould.    San  Clemente. 

Muriddea  incisa,  Broderip.    San  Clemente. 

Mytilua  californicus,  Conrad.    La  Jolla,  etc. 

Nassa  fossata,  Gould.    Ocean  Beach. 

Nassa  mendica,  Gould  (pi.  xxxiii,  figs.  3  and  9).   Ocean  Beach. 

Nassa  perpinguis,  Hinds.    Ocean  Beach. 

Nassa  tegula,  Reeve.    San  Clemente. 

Norrisia  norrisii,  Sowerby.    San  Clemente,  etc. 

Olivella  baetica,  Carpenter.    Ocean  Beach. 

Olivella  biplicata,  Sowerby.  Ocean  Beach  and  San  Clemente.  Also  on  the 
top  of  the  Huachuca  Mountains,  Arizona,  where  it  had  been  doubtless 
carried  by  Indians  and  used  in  some  of  their  religious  rites. 

Pecten  wquicostatus,  Carpenter.    San  Diego  Bay,  etc. 

Pecten  latiauritus,  Conrad.    La  Jolla. 

Psammobia  rubroradiata,  Conrad.    San  Clemente. 

Purpura  ostrina,  Gould.    San  Clemente, 
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Ranella  californica,  Hinds.  San  Clemente. 
Sanguinolaria  nuttaltiif  Conrad.  La  Jolla. 
Saxidomus  aratus,  Gould.    La  Jolla. 

Scurria  (Lottia)  gigantw,  Gray.  La  Jolla,  Guadalupe  Island,  Saa  Clemente, 
etc.  Someof  these  specimens,  especially  from  the  islands,  were  of  remark- 
ably large  size. 

Semele  pulchra,  Sowerby.   Ocean  Beach. 

Semele  rubropicta,  Dall.    Ocean  Beach. 

Semele  rupium,  Sowerby.    La  Jolla. 

Sepiifer  Mfvrcatus,  Conrad.   La  Jolla. 

Tapes  staminea,  Conrad.    La  Jolla. 

Tellina  bodegensis,  Hinds.    La  Jolla. 

Terebratalia  transversa,  Sowerby,  var.  cawrina,  Gould.    Ocean  Beach. 

Tivela  crassatelloidee,  Conrad.  Month  of  the  Colorado  River  and  also  on  the 
Pacific.  Fresh  specimens  of  this  species  were  found  near  Tucson,  where 
they  had  probably  been  brought  by  Indians  who  use  marine  shells  in 
some  of  their  religious  rites. 

Tresus  nuttallii,  Conrad.    Ocean  Beach. 

Turritella  goniostoma,  Valenciennes.  EnBenada. 

It  may  be  noted  that  marine  shells  in  a  subfossil  bat  rather  fresh 
condition,  sometimes  even  containing  the  ligament,  occur  toward  the 
edge  of  the  lowlands  until  the  ranges  east  of  Tucson,  Arizona,  are 
reached.  These  are  probably  Post-Pliocene  and  evidences  of  the  east- 
ward extension  of  the  sea,  which,  at  a  comparatively  recent  geological 
epoch,  almost  insulated  Mexico  from  the  continent  north  of  it.  A  discus- 
sion of  the  points  involved  has  been  omitted,  as  they  will  be  discussed 
by  Dr.  Mearns  in  his  report  on  the  natural  history  work.  Among  the 
species  recognized  were  Solenosteira  pallida,  Broderip,  Polynices  (Neve- 
rita)  recluziana,  Reeve,  MuUnia  coloradoensu,  Dall,  and  Tivela  crasw* 
telloides,  Conrad. 

EXPLANATION  OF  PLATES.1 
Plate  XXXI. 

Fig.  1.  Solospvra  (Haplostemma)  mearnrii,  Dall ;  14.5  mm. ;  with  profile  of  aperture; 
p.  350. 

2.  Solospira(Meta8toma)  crossel,  Dall;  11mm.;  with  profile  of  aperture ;  p.  348. 

3.  Rolospira  (Distomospira)  bilamellata,  Dall;  20.5  mm.;  profile  of  aperture; 

p.  349. 

4.  ffolospira  (Metaatoma)  pasonis,  Dall;  23  mm.;  p.  348. 

5.  The  same  in  profile. 

6.  Jaw  of  Bulimulns  (Leptobyrsw)  artemesia,  Binney;  greatly  magnified;  from 

camera  lucida  drawing  by  W.  H,  Dall;  pp.  360, 362. 

7.  Epiphragmophora  hachitana,  Dall;  front  view  of  a  rather  depressed  speci- 

men; 26.5  mm.;  p.  339. 

8.  Jaw  of  Bulimulus  (Plicolumna)  ramentoeua,  Cooper ;  greatly  magnified ;  from 

a  camera  lucida  sketch  by  W.  H.  Dall;  p.  363. 

9.  Bythinella  palomasevsis,  Pilsbry ;  2.75  mm.;  p.  369. 

10.  Epiphragmophora  hachitana,  Dall ;  basal  view ;  major  diameter,  26,5  mm.  j 

p.  339. 

11.  Epiphragmophora  arizonensit,  Dall;  front  view;  17  mm.;  p.  337. 

12.  The  same,  basal  view. 


1  The  actual  length  in  millimeters  of  the  specimen  figured  follows  the  reference 
in  each  case. 
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Plate  XXXII. 

Fig.  1.  Inside  view  of  right  valve  of  Unio  mitchelli,  Simpson;  54  mm.  long;  p.  371. 

2.  Dorsal  view  of  the  same. 

3.  External  view  of  left  valve. 

4.  Anodonia  dejecta,  Lewis ;  dorsal  view  of  specimen,  75  mm.  long ;  p.  372. 

5.  The  same,  aide  view. 

6.  Bulimulm  artemesia,  W.  G.  Binney ;  a  large  worn  specimen,  not  showing  spiral 

sculpture;  31  mm.  long;  p.  360.  * 

7.  Polygyra  mearnaii,  Dall;  front  view;  13  mm.;  p. 343. 

8.  The  same  from  above. 

9.  Polygyra  chiricahuana,  Dall;  front  view,  18  mm.;  p.  341. 

10.  The  same  from  above, 

11.  Polygyra  mearnaii;  basal  view;  p.  343. 

12.  Polygyra  chiricahuana,  Dall;  basal  view,  p.  341. 

Plate  XXXIII. 

Fig.  1.  Coelocentrum pfefferi,  Dall;  43  mm.;  p.  352. 

2.  Coelocentrum  pfefferi,  Dall;  view  of  base,  same  enlargement;  p.  352. 

3.  Nassa  mendica,  Gould;  slender  southern  form;  No.  46634,  U.S.N.M.;  p.  377; 

compare  fig.  9. 

4.  Strepto8tylanebulo8a,D&ll;  22  mm.;  p.  364. 

5.  Coelocentrum  nelaoni,  Dall ;  53  mm.;  p.  352. 

6.  Coelocentrum  neUoni,  Dall ;  view  of  the  base,  same  enlargement ;  p.  352. 

7.  Anieospira  etrebeli,  Dall ;  showing  adult  decollate  shell,  with  the  portion  of 

the  spire  which  is  dropped ;  29  and  21  mm. ;  p.  353. 

8.  Anisospira  8trebelit  Dall;  view  of  base,  same  enlargement;  p.  353. 

9.  Nassa  mendica,  Gould,  var.  cooperi  Forbes,  a  strongly  ribbed  form;  No.  46636, 

U.S.N.M.;  p.  377. 
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NOTES  ON  FISHES  COLLECTED  IN  KAMCHATKA  AND 
JAPAN  BY  LEON'JIAKD  STEJNEGEB  AND  NICOLAI  A. 
GKEBNITSKI,  WITH  A  DESCBIPTION  OF  A  NEW  B LENNY. 

By  Tableton  H.  Beak,  M.  D.,  31.  S., 

Honorary  Curator  of  the  Department  of  Fishes, 
and 

Barton  A.  Bean, 

Assistant  Curator  of  the  Department  of  Fishes. 


The  Kamchatkau  fishes  mentioned  in  this  article  were  obtained  in 
the  fall  of  1883.  A  smaU  collection  was  secured  by  Mr.  Grebr.itski  at 
Yesso,  Japan,  in  1894,  and  one  of  these  species  is  here  described  as 
new  to  science  and  as  a  representative  of  a  new  genus. 

For  purposes  of  comparison  reference  is  also  made  to  a  specimen  of 
Lumpenus  median  from  Plover  Bay,  Siberia,  collected  by  Dall  and  Bean 
in  1880  and  mentioned  in  the  published  account  of  their  fishes  under 
the  name  Lumpenus  fabricii.  Attention  is  called  to  the  close  similarity 
of  Cottu*  ttviiioptertis,  Kner,  with  G.platycephalus,  Pallas;  it  is  possible 
that  the  two  are  identical.  The  Lumpenus  fabricii  of  Kroyer  appears 
to  agree  fully  with  the  L.  anguillnrh  of  Pallas.  It  maybe  found,  as 
suggested  in  this  paper,  that  Murcenoiiles  maxillaris,  Bean,  is  identical 
with  M.  trvnia,  Pallas. 

Another  interesting  fact  shown  by  this  collection  is  the  great  vari- 
ability in  the  number  of  dorsal  spines  in  Opisthoccntrus  ;  and  the  rede- 
scription  of  the  white-spotted  Salvelinxus  of  Kamchatka  will  be  welcome 
to  students  of  the  Salmonid*. 

CLUPEA  PALLASII,  Cuvier  &  Valenciennes. 

No.  33812,  U.S.N.M.  (2613).  Petropaulski,  September  24,  1883;  L. 
Stejneger.    From  the  inner  harbor. 

No.  38994,  U.S.N.M.  Avatcha  Bay,  Kamchatka,  September,  1883; 
N.  Grebnitski.    One  example. 

No.  38995,  U.S.N.M.  Avatcha  Bay,  September,  1883 ;  N.  Grebnitski. 
Two  specimens. 
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SALVELINUS  LEUCOMiENIS  (Pallas). 

Xo.  33814,  TJ.S.N.M.  (2612).  Petropaulski,  September  24,  1883;  L. 
Stejneger. 

This  species  lias  the  hyoids  feebly  developed.  Similar  in  form  to 
8.  malma,  but  with  a  less  elongate  and  stouter  body.  The  length  of 
the  head  is  about  equal  to  the  height  of  the  body,  and  is  contained 
4J  to  41!  times  in  the  total  length  without  caudal.  The  eye  is  two- 
thirds  as  long  as  the  snout  ;  it  equals  about  one-half  the  width  of 
interorbital  space,  and  is  contained  ,~>J  times  in  the  length  of*  the  head. 
The  maxilla  extends  to  or  beyond  the  vertical  through  the  hind  margin 
of  the  orbit,  the  upper  jaw  being  nearly  one-half  as  long  as  the  head. 
Lower  jaw  slightly  shorter  than  the  upper.  Scales  small,  about  30  in 
a  transverse  scries  from  the  origin  of  the  dorsal  to  the  lateral  line; 
195  rows  in  the  lateral  line,  122  of  which  bear  pores. 

All  the  flns  short;  dorsal  nearly  midway  between  tip  of  snout  and 
root  of  upper  caudal  lobe,  its  base  nearly  as  long  as  longest  ray,  half 
as  long  as  the  head;  its  upper  margin  very  slightly  concave;  last  ray 
one-half  as  long  as  the  longest.  The  adipose  fin  is  placed  over  the 
end  of  the  anal,  its  width  about  equal  to  one-half  its  length,  which  is 
about  equal  to  the  length  of  the  eye.  The  length  of  the  pectoral  is  con- 
tained from  7  to  7  J  times  in  the  total  without  caudal.  The  ventral  is 
placed  under  the  middle  of  the  dorsal;  it  does  not  nearly  reach  to  the 
vent;  its  length  is  about  one-half  that  of  the  head.  Ventral  appendage 
minute  in  some  specimens,  in  others  nearly  as  long  as  the  eye.  The 
caudal  is  emarginate,  its  middle  rays,  measured  from  the  end  of  the 
scales,  one-half  as  long  as  the  outer.  The  anal  is  scarcely  concave 
when  expanded. 

Pyloric  coeca  22;  branchiostegals  12.  Gill-rakers  6+10,  t  he  longest 
less  than  one-half  length  of  eye. 

1'olor  bluish  gray  above,  whitish  below;  the  sides  with  numerous 
large  white  spots,  some  of  which  are  two-thirds  as  long  as  the  eye. 

Four  individuals  were  obtained  in  the  inner  harbor  by  Dr.  Stejneger 
among  the  herrings.    He  says  it  is  called  Kundscha. 

No.  38998,  K.S.X.M.,  is  a  specimen  9  inches  long,  collected  at  Petro 
paulski  in  September,  1883,  by  X.  Grebnitski,  who  says  it  is  called 
Ohaiko. 

ONCORHYNCHUS  CHOUICHA  (Walbaum),  Jordan  and  Gilbert. 

A  skin  preserved  in  salt  was  in  the  collection  of  Dr.  Stejneger. 
Prom  Petropaulski. 

ONCORHYNCHUS  KETA  (Walbaum),  Gill  and  Jordan. 

Xo.  33804,  TJ.S.N.M.  (2625).  Saranna,  Kamchatka,  September,  1883; 
L.  Stejneger.   Spent  female. 
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ONCORHYNCHUS  KISUTCH  (Walbaum),  Jordan  and  Gilbert. 

No.  33815,  U.S.N.M.  (2611).  Petropaulski,  September  24,  1883;  L. 
Stejneger.  Four  specimens,  5£  to  0  inches  long.  Anal  rays  devel- 
oped, 13-14;  branchiostegals  12-13;  pyloric  ceeca  66.  "Miakischa, 
inner  harbor,  among  the  herrings." — (Stejneger.) 

HYPOMESUS  OLIDUS  (Pallas),  Gunthcr. 

No.  33809,  U.S.N.M.  (2017).  Petropaulski,  Kamchatka,  September 
24,  1883;  L.  Stejneger.    D.  10;  A.  i,  14;  scales  02. 

Xo.  38977,  U.S.N.M.    Petropaulski,  August,  1883;  N.  Grebnitski. 

OSMERUS  DENTEX,  Steindachner. 

No.  33808,  U.S.X.M.  (2617).  Petropaulski,  September  24,  1883;  L. 
Stejneger. 

Xo.  33874,  U.S.X.M.  (2705).  Avatcha  l!ay,  September  27,  1883;  L. 
Stejneger.  Young.  D.  11;  A.  i,  15;  P.  14;  V.  S;  scales  68.  Length 
of  specimen,  1|  inches. 

Xo.  38U96,  U.S.N.M.  Petropaulski,  August,  1883;  X.  Grebnitski. 
Three  examples. 

HEXAGRAMMUS  ASPER,  Steller. 

No.  38991,  U.S.X.M.  Petropaulski,  August,  1883;  N.  Grebnitski. 
D.  XXIII,  21;  A.  21;  scales  103. 

No.  33857,  U.S.N.M.  (2586).  Petropaulski,  September  17,  1883;  L. 
Stejneger.  Three  young  individuals  ranging  from  90  to  115  mm.  in 
length.  D.  XX,  21;  A.  24;  scales  103  in  the  largest.  1).  XXII,  22  in 
another.  The  upper  lateral  line  ends  under  the  middle  of  the  spinous 
dorsal  in  all. 

No.  33811,  U.S.N.M.  (2618).  Petropaulski,  September  24,  1883;  L. 
Stejneger. 

Xo.  47557,  U.S.N.  M.  Petropaulski ;  L.  Stejneger.  One  young  exam 
pie,  3|  inches  long. 

HEXAGRAMMUS  DECAGRAMMUS,  Pallas. 

No.  38993,  U.S.N.M.  Petropaulski;  N.  Grebnitski.  D.XXI,  24;  A. 
23;  scales  109. 

HEXAGRAMMUS  ORDINATUS,  Cope. 

No.  33866,  U.S.N.M.  (2585).  Petropaulski,  September  17,  1883;  L. 
Stejneger. 

Length  of  the  specimen,  87  mm.;  D.  XIX,  26;  A.  25;  lateral  line  95. 
The  lateral  line,  which  begins  at  the  throat  and  ends  at  the  origin  of  the 
ventral,  sends  a  branch  on  each  side  obliquely  upward,  ending  usually 
under  the  middle  of  the  pectoral.  Although  this  branch  is  variable  in 
length,  it  is  one  of  the  characteristics  of  the  species.  The  anal  has 
seven  and  the  ventral  two  black  cross  bands;  a  black  blotch  somewhat 
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larger  than  the  pupil  a  little  above  the  base  of  the  pectoral,  just  below 
the  lateral  line. 

No.  33854,  U.S.N.M.  (2704).  Avatcha  Bay,  September  27, 1883;  L. 
Stejneger. 

Two  young  specimens,  69  and  73  mm.  long.  The  larger  one  of  these 
has,  in  addition  to  the  short  branch  running  up  toward  the  pectoral,  a 
short  line  immediately  in  front  of  the  ventral  origin  not  extending  as 
far  forward  as  the  one  on  the  middle  line  of  the  throat.  The  smaller 
example  is  normal,  except  that  the  line  on  the  ridge  of  the  throat  is  not 
continued  forward  far  from  the  origin  of  the  ventral. 

COTTUS  PLATYCEPHALUS,  Pallas.' 

No.  38982,  U.S.N.  11.  Petropaulski,  September,  1883;  N.  Grebnitski. 
D.  IX,  16;  A.  13.    Vomerine  patch  of  teeth  greatly  developed. 

COTTUS  TjENIOPTERUS,  Kner. 

No.  47558,  U.S.N.M.    Petropaulski,  Kamchatka;  L.  Stejneger. 

Length,  3f  inches.  Bye  nearly  equal  to  snout,  4|  in  head.  Head 
two-fifths  of  length  without  caudal.  Interorbital  space  about  two- 
thirds  eye.  Pectoral  reaches  to  anal  origin ;  the  ventral  nearly  to  vent. 
The  longest  preopercular  spine  is  a  little  longer  than  eye.  The  maxilla 
readies  nearly  to  the  hind  margin  of  the  eye. 

D.  VIII,  15;  A.  13;  lateral  pores,  37. 

Coitus  tccnioptertts  should  be  carefully  compared  with  C.platycephalus, 
Pallas;  the  two  are  closely  related  and  may  prove  to  be  identical. 

COTTUS  NIGER,  Bean. 

No.  33844,  U.S.N.M.  (2589).  Petropaulski,  September  17,  1883;  L. 
Stejneger. 

No.  33879,  U.S.N.M.  (2590).  Petropaulski,  September  17,  1883;  L. 
Stejneger.    D.  IX,  15;  A.  11. 

COTTUS  POLYACANTHOCEPHALUS,  Pallas. 

No.  33816,  U.S.N.M.  (2616).  Petropaulski,  September  24,  1883;  L. 
Stejneger. 

ENOPHRYS  DICERAUS  (Pallas),  Jordan  and  Gilbert. 

No.  33817,  U.S.N.M.  (2614).  Petropaulski,  September  24,  1SS3;  L. 
Stejneger. 

No.  33852,  U.S.N.M.  (2686).  Avatcha  Bay,  Kamchatka,  September 
27, 1883 ;  L.  Stejneger.  An  individual  3  inches  long.   D.VIII,  12 ;  A.  11. 

No.  38978,  U.S.N.M.  Petropaulski,  August,  1883;  N.  Grebnitski.  A 
male  in  breeding  dress ;  the  anal  papilla  much  enlarged. 

GYMN ACANTHUS  PISTILLIGER  (Pallas),  Gill. 

No.  33807,  U.S.N.M.  (2615).  Petropaulski,  September  24, 1883;  L. 
Stejneger.    Prom  the  inner  harbor. 

1  ?  =  C.  decaHremis,  Kner. 
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LIPARIS  GIBBA,  Bean. 

No.  38974,  TJ.S.N.M.  Petropaulski,  September,  1883;  X.  Grebnitski. 
Length  of  specimen,  8J  inches.    D.  40;  A.  30. 

The  width  of  the  mouth  over  the  extremity  of  the  maxillarics  slightly 
exceeds  the  length  of  the  eye  and  snout  combined,  and  is  considerably 
more  than  one-half  length  of  head.  The  eye  is  one-half  as  long  as  the 
snout,  equaling  one-sixth  length  of  head,  and  nearly  one-half  inter- 
orbital  space.  The  maxilla  extends  almost  to  the  vertical  through  the 
front  margin  of  the  eye.  The  teeth  are  in  very  broad  bands  in  the 
jaws;  blunt  conical. 

The  depth  of  the  gill  opening  is  contained  2  J  times  in  length  of  head; 
the  distance  between  the  lower  ends  of  the  gill  opening  equals  the 
length  of  the  head  without  the  snout.  The  front  margin  of  the  ven- 
tral disk  is  almost  directly  beneath  the  hind  margin  of  the  eye.  The 
width  of  the  disk  equals  its  length,  which  is  nearly  equal  to  the  post- 
orbital  length  of  the  head.  Thirteen  papilhe  form  an  outer  circle 
around  nine  smaller  papilla?,  which  are  in  the  center  of  the  disk.  Each 
of  the  papilhe  of  the  outer  row  has  a  brown  spot  in  the  center,  except 
the  anterior  one  which  has  two  of  these  spots.  The  lower  portion  of  the 
pectoral  is  procurrent  on  each  side,  the  two  portions  separated  at  their 
origin  by  a  very  narrow  interspace  only  about  half  the  length  of  eye. 
The  pectoral,  when  extended,  reaches  almost  to  the  origin  of  the  anal; 
it  is  very  large,  the  width  of  its  base  equaling  the  length  of  the  head 
without  snout.  The  longest  pectoral  ray  is  about  three-fourths  as  long 
as  the  head.  The  distance  of  the  dorsal  origin  from  the  tip  of  the  snout 
is  contained  times  in  the  total  length  without  caudal.  The  greatest 
depth  of  the  body,  at  the  pectorals,  is  almost  equal  to  the  length  of 
the  head  and  slightly  exceeds  one-fourth  of  the  total  length  without 
caudal.  The  caudal  is  connate  with  the  dorsal  and  anal;  its  length 
equals  that  of  the  head  without  the  snout,  and  slightly  more  than  one- 
sixth  of  the  standard  body  length. 

The  color  in  spirits  is  grayish,  much  mottled  with  large,  pale  areas. 
The  same  peculiarities  of  marking  are  found  on  the  pectorals.  The 
fish  may  have  been  purplish  in  life.  It  was  taken  from  a  depth  of  18 
fathoms. 


BRACHYOPSIS  ROSTRATUS  (Tilesius),  Gill. 
No.  47569,  U.S.N.M.    Yesso,  Japan;  N.  Grebnitski. 

Measurements  of  Braohyojisis  rostratus. 


Length  of  specimen . . 

Length  of  head  

Length  of  Bnout  

Body  depth  

Body  width  


Interorbital  space   0$, 

Maxilla  length   OA 

Pectorallength   1J 

Ventral  length  
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First  dorsal  from  snout,  L'j;  inches;  anal  from  snout,  3J  inches.  The 
mandible  extends  to  below  middle  of  eye. 
D.  VIII,  8;  A.  13:  lateral  line,  42. 

SIPHAGONUS  BARBATUS,  Steindachner. 

S\phagomts  barbains,  Steindaciixf.r,  Ich.  Iieitr..  V,  1876,  p.  140. 

Xo.  3385S,  I'.S.X.JI.  (2.387).  Petropaulski,  Kamchatka,  September 
17,  1883;  L.  Stejneger. 

No.  .18977.  r.S.X.JI.  Petropaulski,  August,  188.'!;  X.  Urebnitski; 
sixteen  specimens. 

LUMPENUS  ANGU1LLARIS  (Pallas),  Gill. 

No.  :S8n.">9.  U.S.X.M.  Petropaulski,  September.  1883;  X.  Grebnitski; 
one  specimen;  length,  10.3  mm. 

D.  LXVI;  A.  45;  V.  I. .'!.  No  teeth  on  vomer;  palatines  apparently 
present,  but  doubtfully  made  out.  The  head,  is  contained  5jj,  the  deptli 
10  times,  in  length  to  base  of  caudal.  The  eye  is  placed  high;  its  long 
diameter  is  equal  to  the  length  of  the  snout  and  one-fourth  the  lenglh 
of  head.  The  lower  jaw  is  distinctly  shorter  than  the  upper.  Mouth 
small  and  narrow;  the  maxilla  reaches  to  below  the  front  of  the  eye. 
The  interorbital  space  is  very  narrow,  scarcely  two-thirds  as  long  as  the 
eye.  The  pectoral  fin  is  nearly  as  long  as  the  head,  reaching  to  below 
the  thirteenth  spine  of  the  dorsal.  Ventral  very  slender,  two-fifths  as 
long  as  head.  The  vent  is  under  the  twenty-third  spine  of  the  dorsal, 
much  nearer  the  tip  of  the  snout  than  the  base  of  the  tail.  The  caudal 
is  long  and  tapering,  nearly  as  long  as  the  head  without  the  snout.  The 
dorsal  and  anal  fins  are  low;  the  anterior  spines  of  the  dorsal  gradu- 
ated, the  longest  spine  one-third  length  of  head.  The  anal  fin  is  not 
quite  so  high  as  the  dorsal.  The  gill-rakers  are  short  and  stout,  less 
than  half  as  long  as  the  eye,  12  below  the  angle  on  tin*  first  arch. 
There  arc  about  20G  rows  of  scales  on  the  body. 

In  spirits  the  ground  color  is  pale  olive-brown.  The  body  is  profusely 
mottled  with  irregular  dusky  mottlings,  most  distinct  along  the  middle 
line  and  close  to  the  ridge  of  the  back.  The  caudal  fin  is  also  mottled 
in  its  anterior  half.    The  pectorals,  ventrals,  and  anal  are  pale. 

Another  example,  No.  27.37.3,  T'.S.X.M..  collected  in  Plover  Hay,  Sibe- 
ria, by  Capt.  K.  P.  Ilerendeen,  is  132  mm.  long  and  has  the  dorsal  LXIII; 
A.  I,  40;  V.  I,  3.  In  this  example  the  mottlings  are  absent  from  the 
dorsal  fin,  but  otherwise  the  color  is  similar  to  that  of  the  specimen 
above  described. 

The  palatine  teeth  are  very  weak  and  easily  rubbed  off,  but  can  be 
determined  with  certainty.  The  lower  jaw  is  included  as  in  the  other 
specimen.  Branchiostegals,  0.  The  gill  membranes  are  united  at  the 
isthmus  without  free  posterior  border;  the  angle  is  very  deep,  so  that 
the  distance  from  its  apex  to  the  root  of  the  ventrals  equals  two- 
fifths  the  length  of  the  head.    The  spinous  dorsal  begins  immediately 
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over  the  posterior  edge  of  the  opercular  flap,  and  the  first  six  or  seven 
rays  are  regularly  graduated,  the  first  being  much  shorter  than  the 
pupil.  The  eye  is  as  long  as  the  snout  and  nearly  one-fourth  as  long 
as  the  head.  The  interorbital  space  is  very  narrow,  less  than  one-half 
the  diameter  of  the  eye.  The  vent  is  under  the  twenty-third  spine  of 
the  dorsal. 

The  T.iimpeiius  fabricii  of  Gaimard'  is  represented  with  dorsal  LXIV; 
A.  I,  41.  Tt  agrees  in  every  respect,  as  far  as  we  can  make  out,  with 
the  examples  of  L.  anijuiUaris,  above  described.  Its  long,  tapering 
caudal  is  perfectly  distinct  from  the  dorsal  and  anal.  Mouth  small, 
lower  jaw  short,  six  branchiostegals,  the  spinous  dorsal  beginning  over 
the  upper  angle  of  the  gill  opening,  and  other  characters  possessed  by 
anguillaris  are  present.  The  anterior  spines  of  the  dorsal  are  regu- 
larly graduated.    The  vent  is  under  the  twenty-first  dorsal  spine. 

Color  exactly  as  in  the  preceding. 

LUMPENUS  MEDIUS  (Reinhardt),  Kroyer. 

No.  TtTAi,  U.S.MI.  Plover  Bay,  Siberia,  August  13, 1880;  DaU and 
Bean.    Two  specimens,  100  to  138  mm.  long. 

These  were  at  first  referred  to  Lumpcnus  fabricii,  but  we  are  now  sat- 
isfied that  the  specimens  do  not  belong  to  that  species,  but  to  L.  medius. 

The  length  of  the  larger  specimen  is  138  mm.,  of  which  the  caudal  flu 
equals  15  mm.  The  smaller  example  is  100  mm.  long,  the  caudal  meas- 
uring 11  mm.  The  caudal  is  long  and  moderately  tapering,  and  is  con- 
nate with  the  dorsal  and  anal.  The  jaws  are  equal,  the  maxilla  extending 
to  below  the  front  margin  of  the  eye.  Teeth  in  the  jaws  in  two  rows, 
rather  wide  set,  uniform  in  size;  the  teeth  of  the  outer  row  of  the  upper 
jaw  are  larger  than  those  of  the  inner  row;  the  outer  row  of  the  lower  jaw 
is  on  the  lips.  Xo  teeth  on  the  vomer;  a  few  weak  palatine  teeth.  Gill 
membranes  very  deeply  cleft  and  attached  to  the  isthmus,  the  distance 
between  their  point  of  attachment  and  the  root  of  the  ventral  equaling 
one-half  the  length  of  the  head. 

Eye  large,  slightly  longer  than  snout,  3£  in  head.  Interorbital  space 
narrow,  convex,  less  than  one-half  the  diameter  of  the  eye.  Lips  well 
developed.  The  ventral  fins  originate  in  front  of  the  pectoral  base; 
they  are  short  and  slender,  scarcely  longer  than  the  eye.  G  ill-rakers 
very  short;  17  on  the  first  arch.  Pectorals  long,  with  a  broad  base, 
their  length  nearly  equal  to  that  of  the  head  without  the  snout.  Width 
of  pectoral  base  equals  length  of  eye ;  when  extended  this  fin  reaches  to 
below  the  eleventh  spine  of  the  dorsal.  The  vent  is  under  the  twentieth 
spine  of  the  dorsal.  The  dorsal  origin  is  almost  directly  over  the  top  of 
the  base  of  the  pectoral.  The  anterior  spines  of  the  dorsal  are  regularly 
graduated  up  to  about  the  seventh,  the  first  spine  being  one-half  as 
long  as  the  eye,  the  longest  spine  as  long  as  the  eye.  The  longest 
anal  rays  equal  the  length  of  the  eye.    The  length  of  the  head  is 

1  Voy.  en  Scandinavie,  pi.  xiv,  fig.  1. 


388        FISHES  OF  KAMCHATKA  AXll  JAPAX—BEAX  .[■  BEAX.     vol.  xix. 


contained  ">i  times  in  the  total  length  to  caudal  base;  the  greatest 
depth  of  the  bodyis  nearly  one-ninth  of  the  same  length,  in  this  respect 
differing  greatly  from  L.  aiti/uiUaris. 

In  spirits  the  bodyis  uniformly  pale  olivaceous.  There  are  no  traces 
of  mottlings  anywhere.    The  fins  are  all  pale. 

About  2(i  rows  of  scales  can  be  counted  obliquely  upward  and  for- 
ward from  the  origin  of  the  anal  to  the  base  of  the  dorsal,  and  about 
50  rows  between  the  upper  angle  of  the  gill  opening  and  the  vertical 
from  the  vent.    In  the  smaller  specimen  there  are  about  47  rows. 

ANOPLARCHUS  ALECTROLOPHUS  (Pallas). 

Xo.  38960,  U.S.X.M.    Petropaulski,  September,  1883;  X.  Grebnitski. 

This  lot  contains  seven  specimens,  varying  in  length  from  8S  to  105 
mm.  The  crest  on  the  head  of  most  of  the  individuals  is  remarkably 
well  developed,  while  in  one  or  two  it  is  very  much  smaller.  In  two  of 
the  examples  the  caudal  is  well  united  with  the  dorsal  and  anal. 
D.  LXIV;  A.  44. 

In  the  example  measuring  105  mm.  the  crest  on  the  head  is  very  low. 
D.  LXIII;  A.  45.  This  appears  to  be  a  female.  One  of  the  large 
specimens  with  a  high,  crest  is  a  male  with  the  spermaries  moderately 
developed. 

PHOLIS  T^NIA  (Pallas). 

Blennius  imnia,  Pallas,  Zoog.  Ross.-Asiat.,  Ill,  p.  178. 

f  Mttrwnoides  marillariH,  Bean,  Proc.  U.  S.  Xat.  Mus.,  IV,  1882,  p.  147. 

B.  aculeisjugularibus,  corporelongissimo  fasciato,  cauda  subdistincta. 

Hunc  sub  eodem  nomine  ex  insulis  Ourilorum  missum  accepi  quondam. 

Descr. — Spithamalis,  forma  Taenia?,  maxilla}  dentibus  osseis  subdis- 
tinctis  obtusiusculis.  Caput  compressum  operculis  planis,  subtriangu- 
laribus;  membrana  branchiostega  quadriradiata.  Corpus  ensiforme, 
squamulis  minimis,  cuti  innatis  sparsum.  Anus  in  medio  longitudinis. 
Pinna  dorsalis  ab  ipso  capite  ad  caudam,  radiis  osseis,  intra  cutem 
spinescentibus  87  subsequalibus.  P.  ani  radiis  47  apice  mollioribus, 
flexis,  ab  ano  itidem  ad  caudam.  Cauda  subdistincta.  P.  pectorales 
parvic,  et  loco  ventralium  spina?  duo  ossea?  recurvat.c,  communi  ossi- 
culo  fultus,  jugulares,  sub  ipsis  p.  pectoralibus.  (Pallas.) 

A  specimen,  No.  38900,  U.S.N.M.,  was  collected  at  Petropaulski  in 
August,  1883,  by  N.  Grebnitski.  It  is  105  mm.  long.  D.  LXXX1X; 
A.  II,  44. 

The  height  of  the  body  is  contained  eight  times  in  the  total  without 
caudal,  the  length  of  the  head  nine  times.  The  eye  is  one-fifth  as 
long  as  the  head.  The  maxilla  is  one-fourth  as  long  as  the  head  and 
extends  to  below  the  front  of  the  pupil.  The  mouth  is  very  oblique. 
The  mandible  is  two-fifths  as  long  as  the  head.  Pectoral  nearly  one- 
half  length  of  head.    Ventral  small,  two-thirds  length  of  eye. 

The  distance  of  the  dorsal  origin  from  tip  of  snout  equals  length  of 
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head.  The  vent  is  under  the  forty-second  dorsal  spine.  The  caudal 
contains  17  or  18  rays,  and  is  connate  with  the  dorsal  and  anal  fins. 

A  narrow,  dark  band  from  each  eye  around  the  throat,  continued  on 
the  interorbital  space  by  narrower  dark  lines  inclosing  a  diamond- 
shaped  pale  area  between  the  eyes.  Pale  bands  in  front  of  and 
behind  the  eye  continued  over  the  top  of  the  head,  the  hinder  one  as 
broad  as  the  eye  in  its  widest  portion  and  bounded  behind  by  a  narrow, 
dark  line.  Fourteen  or  15  broad,  dark  bands  on  the  sides  alternating 
with  saddle-shaped  markings  on  the  back  and  dorsal  fin,  the  widest 
bands  nearly  one-half  length  of  head.  The  markings  become  indistinct 
posteriorly. 

The  type  of  Mitranoides  maxillaris  was  destroyed  in  1883,  and  the 
published  description  is  now  the  only  means  of  comparison  with  M. 
Uvniit.  The  differences  observed  are  too  important  to  be  passed  over 
without  notice.  The  length  of  the  maxilla  in  M.  maxillaris  equals  one- 
half  the  distance  from  the  tip  of  the  snout  to  the  dorsal  origin  (one- 
third  in  tcenia*) ;  the  mandible  is  as  long  as  the  pectoral  in  maxillaris 
(about  two-tliirds  as  long  in  tccnia).  It  may  be  found  that  a  series  of 
specimens  from  St.  Paul  Island  will  establish  the  identity  of  maxillaris 
with  tania. 

A  smaller  example,  No.  38967,  U.S.N.M.,  was  obtained  by  N.  Greb- 
nitski  at  Petropaulski,  in  September,  1883.  Length,  74  mm.  This  has 
alternating  dark  and  light  bands  ou  the  sides,  about  18  to  20  of  each. 
The  tops  of  some  of  the  light  bands  on  the  dorsal  fin  inclose  a  brown 
blotch  as  in  maxillaris.    D.  LXXXVIII;  A.  II,  44. 

PHOLIS  RUBERRIMUS  (Cuvie  and  Valenciennes). 

No.  47508,  U.S.N.M.  Five  specimens.  Yesso,  Japan,  .Inly,  1894; 
N.  Grebnitski.  D.  92;  A.  50  (the  largest).  Length  from  5  to  8  inches- 
These  are  from  Volcano  Bay,  Port  Mororau. 

The  pink  color  is  not  fixed,  but  comes  oil  upon  the  hands  and  the 
muslin  wrappings. 

PHOLIS  NEBULOSUS  (Schlegel). 

No.  47566,  TT.S.X.M.  (47507).  Yesso,  Japan;  X.  Grebnitski.  D. 
LXIII;  A.  II,  42  ( J).    Length,  0g  to  7g  inches. 

PHOLIDAPUS,  new  genus. 
(Plato  XXXIV.) 

Body  and  tail  as  in  Pholis,  but  shorter  and  deeper;  head  small,  com- 
pressed, naked,  provided  with  numerous  mucous  pores;  anterior  nos- 
trils narrow  slits,  posterior  nostrils  tubular;  mouth  small,  oblique; 
intermaxillary  teeth  in  two  rows,  blunt  conical,  the  last  one  on  each 
side  of  the  outer  row  enlarged,  canine  like;  mandibulary  teeth  conical, 
moderately  sharp-pointed,  uniserial ;  no  teeth  ou  vomer  or  palate;  upper 
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jiiw  very  slightly  protractile.  Gill  membranes  broadly  united,  free 
from  the  isthmus.  Scales  very  small,  cycloid,  with  concentric  strhe ;  no 
lateral  line. 

Dorsal  ill  i  as  in  Pholift,  beginning  over  the  end  of  1he  head;  anal  long 
and  low,  composed  of  two  very  slender,  short  spines,  and  many  rays; 
caudal  rather  long  and  rounded,  barely  separate  from  dorsal  and  anal; 
pectorals  moderate,  on  a  broad  base;  no  veutrals.  Intestinal  canal 
slender  and  short,  with  a  few  pyloric  ooeea  of  unequal  size. 

PHOLIDAPUS  GREBNITSKII,  new  species. 

(Plate  XXXIV.) 

This  Xiphidiine  blenuy  strongly  resembles  some  species  of  I'holix,  but 
the  body  is  deeper  and  shorter,  and  the  veutrals  are  wanting.  The 
species  is  based  upon  two  individuals,  Xo.  47.">(H,  r.S.X.M.,  from  Yesso, 
Japan,  where  they  were  obtained  by  Mr.  X'.  Grebnitski. 

The  specimens  are  141  mm.  long,  including  caudal;  li'ti  mm.  to  base 
of  caudal.  The  head  (22  mm.)  is  equal  to  the  greatest  depth  of  body. 
The  eye  is  slightly  longer  than  the  snout  and  one  fourth  as  long  as  the 
head.  The  interorbital  space  is  narrow,  two-thirds  of  the  length  of 
the  eye. 

The  naked  head  resembles  that  of  ritolix:  its  length  is  contained 
about  5J  times  in  total  length  without  the  caudal.  The  mouth  is  small 
and  very  oblique;  the  mandible  is  slightly  included  and  has  a  well- 
developed  lip.  The  maxilla  is  partly  concealed  under  the  preorbital 
bone;  it  does  not  quite  reach  to  below  the  anterior  margin  of  the  pupil. 
The  anterior  nostril  is  midway  between  the  eye  and  the  tip  of  the  inter- 
maxilla.  Seven  mucous  pores  around  the  orbit;  three  on  the  preorbital 
bone.  The  pore  in  the  origin  of  the  semicircular  dark  band  around 
the  nape  is  continued  backward  by  a  series  of  (i  similar  ones  ending 
near  the  upper  angle  of  the  gill  opening.  A  series  of  1(1  or  11  pores 
beginning  near  the  front  of  the  chin  on  each  side,  extending  backward 
and  curving  upward  to  the  upper  anterior  edge  of  the  operculum. 
The  gill  membranes  are  broadly  united,  but  they  are  not  joined  to  the 
isthmus. 

The  dorsal  origin  is  over  the  end  of  the  head;  the  fin  is  low,  and 
consists  of  spines,  the  longest  and  strongest  in  the  posterior  third 
being  slightly  longer  than  the  eye.  The  distance  of  the  vent  from 
the  tip  of  the  snout  contains  the  head  length  2§  times.  The  anal  is 
slightly  lower  than  the  dorsal,  the  rays  longest  posteriorly.  The  caudal 
is  rounded,  and  is  barely  separated  from  the  dorsal  and  anal.  The 
pectoral  base  is  broad,  and  the  lin  is  two-thirds  as  long  as  the  head. 

The  intestine  is  slender,  and  is  more  than  twice  as  long  as  the  head. 
Stomach  short,  pear-shaped,  with  6  slender  pyloric  cieca  of  unequal 
length,  the  longest  about  twice  as  long  as  the  eye. 

The  body  is  completely  scaled,  the  scales  very  small,  cycloid,  closely 
imbricated,  with  numerous  concentric  strife,  and  they  extend  halfway 
up  the  membrane  connecting  the  dorsal  spines. 
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The  general  body  color  is  brown,  the  skies  sparsely  and  vaguely 
mottled.  The  pectorals  are  pale.  A  narrow,  dark  band  extends  from 
the  middle  of  the  eye  downward  and  forward,  a  similar  baud  running 
backward  from  the  eye  on  the  preopercle;  an  interrupted  semicircular 
band  from  eye  to  eye  across  the  nape.    D.  LVII;  A.  II,  39-40. 

The  species  is  named  for  .Mr.  X.  Grebnitski,  to  whose  industry  and 
zeal  the  Museum  is  indebted  for  many  valuable  collections. 

OPISTHOCENTRUS  QUINQUEMACULATUS,  Kner. 

(Plate  XXXV.) 

Opisthocentrus  quinqutmacitlaiiis,  Kner,  Sitzli.  Ak.  AViss.  Wien,  LVIII,  1  Abth., 
June-December,  1868,  pp.340,  341,  pi.  vn,  fig.  20. — Steindachner,  op.  cit., 
LXXXII,  1  Abth.,  July,  1880,  p.  202. 

The  genus  Opistliocentrux,  Kner,  differs  from  Centronotiis  |  MuranoUJes] 
in  its  thicker  body,  in  the  ilexibility  and  height  of  its  dorsal  rays, 
except  the  last  11  to  13,  whicli  are  spiny;  from  Sticluvux  in  lacking  veu- 
trals  and  also  iu  the  flexibility  of  the  numerous  anterior  unarticulated 
dorsal  rays.  Jaw  teeth  rounded  at  the  point.  Vomerine  teeth;  pala- 
tines absent.  (Steindaclmer.) 

No.  38937,  U.S.N.M.  Petropaulski,  1883;  X.  Grebnitski.  Two  speci- 
mens, male  aud  female.    Drawn ;  one  specimen,  sex  not  determined. 

Xo.  38958, 1'.S.X.M.  Petropaulski,  September,  18S3;  X.  Grebnitski. 
Eight  specimens. 

No.  47555,  U.S. X.M.  Petropaulski;  L.  Stejneger.  One  specimen,  74; 
inches  long,  female.  Dorsal  58,  the  last  9  or  10  being  stout  spines.  Six 
black  blotches  on  dorsal. 

No.  33859,  U.S.N.M.  (2588).  Three  specimens,  3.1  to  3.G  inches  long, 
and  with  the  dorsal  blotches  varying  in  number  from  Ave  to  seven  in 
regular  gradation. 

No.  33848,  TJ.S.XT.M.  (2620).  One  specimen,  6  inches  long.  Petro- 
paulski, Kamchatka,  September  23,  1883.  Dorsal  rays  58,  the  last  8 
stout  spines.    Five  black  spots  on  the  dorsal. 

Dr.  Steindaclmer  is  justified  in  his  remark  that  this  species  was 
not  first  taken  at  Pinang  or  Singapore,  but  in  De  Castries  Bay;  it  is  a 
resident  of  Kamchatka  aud  the  adjacent  region,  as  the  collections  of 
Stejneger  and  Grebnitski  will  show. 

OPISTHOCENTRUS  QUINQUEMACULATUS,  Kner  (?■). 

No.  47565,  IJ.S.X.M.  Vesso,  Japan;  N.  Grebnitski.  D.  54,  the  last 
15  spines;  A.  38. 

Length  of  fish  to  caudal  base,  5}  inches;  length  of  head,  1  inch; 
depth  of  body,  seven-eighths  of  an  inch;  eye  equal  to  snout,  4|  in 
head.  Maxilla  reaches  to  front  of  eye.  A  narrow,  dark  band  under 
eye.  Bodywith  narrow,  dark-brown  reticulations.  About  sevenround- 
ish  black  spots  on  the  dorsal. 
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The  increased  number  of  dorsal  spines  and  greater  compression  of 
the  body  throw  some  doubt  upou  the  identification  with  Kner's  species. 

ELEGINUS  NAVAGA  (Kolreuter). 

No.  33810,  U.S.N.M.  (2582).  Petropaulski,  inner  harbor,  September 
17, 1883;  L.  Stejneger. 

No.  38899,  U.S.N.M.  (2584).  Petropaulski,  inner  harbor,  September 
17,  1883;  L.  Stejneger. 

POLLACHIUS  CHAIXOGRAMMUS  (Pallas),  Jordan  and  Gilbert. 

No.  33805,  U.S.N.M.  (2619).  Petropaulski,  September  24,  1883;  L. 
Stejneger. 

PLEURONECTES  GLACIALIS,  Pallas. 

No.  33839,  U.S.N.M.  (2583).  Petropaulski,  Kamchatka,  inner  harbor, 
September  17,  1883;  L.  Stejneger.    D.  58;  A.  41. 

PLEURONECTES  STELLATUS,  Pallas. 

No.  33813,  U.S.N.M.  (3680).  Avatcha  Bay,  Kamchatka,  September 
25,  1883;  L.  Stejneger.    D.  56;  A.  39. 

GASTEROSTEUS  PUNGITIUS  BRACHYPODA,  Bean. 

No.  33888,  U.S.N.M  (2035).  Petropaulski,  May  16, 1883;  L.  Stejneger. 
Length,  60  mm. 
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DESCRIPTIONS  OF  NEW  SPECIES  OP  NORTH  AMERICAN 
COLEOPTEliA  IX  THE  FAMILIES  CERAMBYCID^E  AND 
SCARAB_EIDvE. 


By  MARTIN  L.  LlNELL, 
Aid,  Dcpai-lmeiit  of  Inxects. 


While  incorporating  recent  accessions  in  the  collection  of  North 
American  Cerambycida;  in  the  Tinted  States  National  Museum,  sev- 
eral nndescribed  species  were  met  with.  For  one  of  these,  a  small 
species  from  southern  Texas  with  remarkable  antennal  structure,  it 
was  found  necessary  to  erect  a  new  genus.  Two  new  species  of  Scar- 
abajida;  are  also  described. 

KLAPHIDION  ALBOFASCIATUM,  new  species. 

Cylindrical,  robust,  uniformly  black,  shining,  sparsely  clothed  with 
rather  long,  mostly  appressed,  grayish  white  hairs,  condensed  on  the 
middle  of  elytra  to  a  straight  transverse  fascia.  Antenna?  without 
spines,  piceous  brown,  very  stout,  shorter  than  the  body  in  both  sexes; 
first  joint  thick,  clavate,  a  little  longer  than  third;  fourth  shorter  than 
third;  fifth  to  eleventh  subequal  in  length:  third  and  fourth  strongly, 
fifth  slightly  campauulate  at  apex;  fifth  to  eleventh  flattened,  suban- 
gulate  internally  at  apex.  Palpi  subequal;  last  joint  triangular, 
obliquely  truncate.  Thorax  slightly  longer  than  broad,  cylindrical, 
broadly  but  not  strongly  constricted  at  base,  hardly  constricted  at 
apex;  disk  coarsely,  moderately  densely  punctate  with  a  shining  cal- 
losity, more  or  less  diamond-shaped,  at  middle  and  an  obsolete  tuber- 
cle at  the  sides  behind  the  middle.  Scutellum  transverse,  rounded, 
densely  hairy.  Elytra  parallel,  truncate  at  base,  conjointly  rounded  at 
apex  without  spines,  coarsely  but  not  very  densely  punctate  at  base, 
abruptly  more  finely  punctate  behind  the  anterior  margin  of  the  white 
band  and  gradually  smoother  toward  apex.  The  longer  white  hairs 
forming  the  band  sometimes  continue  to  apex,  but  generally  the  baud 
is  very  distinct.  Ventral  surface  more  shining,  moderately  punctate; 
abdomen  finely  punctulate.  Sixth  ventral  segment  exposed,  in  the  male 
corneuSjdeeplyconcavewith  margin  rounded,  in  the  female  membranous, 
truncate.    Legs  short,  moderately  stout,  coarsely  and  densely  punctate. 
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Tarsi  broad,  parallel;  first  joint  of  the  posterior  pair  slightly  longer 
than  second  and  third  together.    Length,  14  mm. 
Type.—^o.  IT.K.X.M. 

Of  this  handsome,  strikingly  distinct  species  twenty  examples  were 
collected  by  Mr.  D.  W.  Coquillett  iu  the  mouth  of  July  in  the  foothills 
bordering  Mohave  Desert  on  the  south,  Los  Angeles  County,  California. 
It  resembles  E,  m&xtiim,  Le  Conte.  but  may  be  at  once  distinguished  by 
the  unarmed  antennae,  the  coarser  white  vestiture,  and  the  elytra!  fascia. 

Genus  PIEZOCERA,  Serville. 

Lacordaire's  group  Piezocei ides  is  closely  allied  to  Ibionides,  differing 
only  by  the  serrate  antenna*.  The  principal  generic  characters  of  Piezn- 
cent  are  the  strongly  compressed  tibia*  and  the  flattened  antennal  tuber- 
cles, separated  on  the  front  only  by  a  fine,  impressed  line.  Four  or  five 
tropical  American  species  are  described,  and  one,  P.  monochrmi,  Bates, 
from  Almalonga,  Mexico.  This  latter  is  closely  allied  to  the  following 
Texan  species,  but  judging  from  Bates'  description  has  a  different 
thorax. 

PIEZOCERA  SERRATICOLLIS,  new  species. 

Linear,  uniformly  dark  castaueous,  shining,  sparsely  covered  with 
long  erect  hairs.  Antenna?  three-fourths  the  length  of  the  body,  from 
the  third  joint  strongly  flattened,  serrate,  bicarinate  on  both  sides  and 
with  an  additional  short  median  carina  at  apex  of  each  joint;  third  to 
tenth  joints  subequal  in  length,  triangular,  longer  than  broad ;  eleventh 
joint  longer,  obtuse  at  apex.  Thorax  twice  longer  than  broad,  broadly 
and  strongly  constricted  at  base,  slightly  concave  and  smooth  before 
the  constriction  at  middle,  with  an  obtuse  smooth  tubercle  each  side 
of  the  concavity ;  disk  with  sparse  setiferous  punctures;  sides  broad- 
est before  the  basal  constriction  and  slightly  narrowed  to  apex,  with 
numerous  setiferous  tubercles,  making  the  margin  appear  crenulate 
if  seen  from  above.  Elytra  broader  than  thorax,  subparallel,  longi- 
tudinally impressed  on  the  disk  alongside  the  suture,  with  sparse 
setiferous  punctures  arranged  subseriately ;  intervals  nearly  smooth ; 
apices  strongly  obliquely  truncate  inward,  the  angles  rounded.  Legs 
sparsely  hairy;  femora  moderately  clavate,  nearly  smooth;  tibia- 
strongly  compressed  and  carinate,  with  a  series  of  coarse  punctures 
along  the  exterior  side;  tarsi  broad,  short;  first  joint  of  the  posterior 
pair  one-half  longer  than  the  second.    Length,  0  mm. 

One  example,  collected  by  Prof.  C.  H.  T.  Townsend  at  Brownsville, 
Texas. 

Type.— "So.  203,  U.S.X.M. 

IBIDION  EXCLAMATIONIS,  Thomson. 

Two  examples  of  this  species,  previously  recorded  from  Almalonga, 
Mexico,are  in  the  National  Museum,  collected  by  Prof.  C.H.T.  Townsend, 
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at  Brownsville,  Texas.  The  genus  Ibitlitai,  that  now  enters  the  list  of 
our  Texan  fauna,  differs,  according  to  Lacordaire,  from  (lompxu,  Perty, 
only  by  the  carinate  tibia\  The  generic  character  is  not  very  distinct 
in  this  species. 

IBIDION  TOWNSENDI,  new  species. 

Mule. — Linear,  shining,  piceous  brown,  covered  with  a  fine  golden 
pubescence,  dense  on  the  prothorax  and  at  the  sides  of  the  ventral 
surface,  sparse  on  the  elytra  and  legs  and  absent  from  tho  antennae. 
In  addition  to  this  it  has  sparse  long  erect  hairs,  longest  and  most 
numerous  on  the  six  basal  joints  of  the  anteitiiic  and  on  the  femora. 
Head  broader  than  thorax,  coarsely  punctate.  Antennal  tubercles 
prominent,  acute.  Antenna1,  one-half  longer  than  the  body,  first  joint 
stout,  coarsely  punctate,  as  long  as  the  fourth;  third  to  sixth  thickened, 
somewhat  flattened,  sparsely  but  roughly  punctate,  linear,  finely  cari- 
nate above;  third  joint  nearly  twice  longer  than  fourth;  fifth  and  sixth 
equal,  one-half  longerthan  fourth ;  the  five  apical  joints  equal,  filiform, 
pale  in  color.  Thorax  cylindrical,  a  little  more  than  twice  as  long  as 
broad,  very  finely  and  densely  punctulate,  with  a  smooth,  raised  median 
line,  abbreviated  at  each  end.  Scutellum  semicircular,  densely  golden 
pubescent.  Elytra  parallel,  one  half  broader  than  thorax ;  the  indexed 
sides  subopaque,  light  brown,  minutely  punctate;  disk  piceous,  sparsely 
coarsely  punctate,  flattened  and  longitudinally  impressed  at  basal 
third ;  equidistant  from  suture  and  margin  are  two  elongate  ivory  spots, 
the  anterior  one  just  outside  the  impressiou  at  basal  third,  the  posterior 
one  twice  shorter  at  apical  third.  Thighs  strongly  clavate,  sparsely 
and  minutely  punctulate.  Tibiie  dilated  toward  apex,  especially  the 
anterior  ones,  distinctly  carinate.    Length,  G.o  to  7.5  mm. 

Two  examples;  collected  June  7  and  23  at  Brownsville,  Texas,  by 
Prof.  0.  H.  T.  Townsend. 

Type.— No.  204,  U.S.X.M. 

PCECILOBRIUM  RUGOSIPENNE,  new  species. 

Linear,  cyaneous,  shining,  anterior  femora  reddish  yellow.  It  differs 
from  P.  chalybaum,  Le  Conte,  as  follows:  Thorax  less  rounded  on  the 
sides,  subcylindrical,  sparsely  but  strongly  punctate.  Elytra  coarsely 
and  densely  rugosopunctatc.  Length,  mm.  One  example  from  Cali- 
fornia. 

Type.—X<>.  205,  r.S.S.JI. 

OBRIUM  MOZINNjE,  new  species. 

Elongate,  parallel,  very  shining;  sparsely  hairy,  reddish  yellow, 
elytra,  autenuie,  tibise,  and  tarsi  black.  Head  as  broad  as  elytra, 
sparsely  coarsely  punctate  each  side  of  a  smooth  median  space  ;  elypeal 
suture  deeply  impressed.  Antenna?  a  little  longer  than  the  body:  first 
joint  sparsely  punctate,  shining,  clavate,  as  long  as  the  third;  third 
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and  fourth  equal,  slightly  incrassate  toward  apex,  sparsely  hairy; 
fltth  to  eleventh  a  little  longer,  equal,  filiform,  subopaque,  linely  pu- 
bescent. Thorax  slightly  longer  than  broad,  narrower  than  the  head, 
strongly  constricted  at  base,  much  less  constricted  at  apex;  sides 
obtusely  angulate  between  the  constrictions;  a  deep  fovea  above  the 
angle;  disk  with  very  sparse  setigerous  punctures.  Elytra  with  coarse, 
sparse  setigerous  punctures,  subseriately  arranged;  apices  separately 
rounded.  Ventral  surface  and  femora  with  sparse,  minute,  setigerous 
punctures;  tibia?  and  tarsi  with  denser  hairs.    Length,  -t  mm. 

Male. — Thorax  immaculate;  abdomen  blackish  at  base;  fifth  ventral 
segment  with  a  semicircular  emargination. 

Female. — Thorax  with  a  transverse  black  spot  on  disk;  abdomen 
immaculate;  second  segment  very  broadly  emarginate,  seroicircnlarly 
excavate,  excavation  filled  up  with  a  dense  brush  of  yellow,  coarse 
hairs;  third  segment  broadly  concave,  smooth;  fourth  ilat,  semicircular, 
notched  at  apex;  fifth  very  narrow,  triangular,  obtuse  at  apex. 

Two  examples,  male  and  female,  collected  by  Mr.  E.  A.  Schwarz, 
June  5,  at  Brownsville,  Texas,  on  Mozinna  spattilata.  Mr.  Schwarz 
recognized  this  as  an  undeseiibed  species  and  labeled  it  with  the  MS. 
name  used  above. 

Type.— So.  200,  U.S.X.M. 

TETRANODUS,  new  genus. 

Antenna!  with  joints  third  to  sixth  strongly  incrassate  and  clavate; 
eyes  coarsely  granulate.  In  other  generic  characters  it  agrees  with 
Uuderces  of  Leconte. 

Type. —  Tetranodus  itireicollis,  new  species. 

TETRANODUS  NIVEICOLLIS,  new  species. 

Itul'ous.  apical  half  of  elytra,  a  spot  behind  the  humeri,  abdomen 
and  tibia'  black,  sparsely  covered  with  whitish,  flying  hairs.  Head 
very  coarsely  and  densely  punctate,  gen;e  rugose.  Kyes  small,  coarsely 
granulate,  deeply  emarginate,  rounded  in  front,  gradually  attenuated 
behind  the  base  of  the  antenna'.  These  latter  somewhat  longer  than  the 
body,  finely  pubescent,  11-joiuted;  first  joint  moderately  stout,  slightly 
arcuate,  as  long  as  the  fifth;  second  joint  small,  a  little  longer  than 
wide;  third  nearly  twice  longer  than  fourth,  strongly  clavate,  rounded 
at  apex;  fourth,  pyrifonn;  fifth  and  sixth,  subequal,  each  longer  than 
fourth,  oval,  pedunculate:  last  five  joints  slender,  seventh  to  tenth 
gradually  decreasing  in  length,  eleventh  equal  to  tenth.  Thorax  more 
than  twice  longer  than  broad,  strongly  arcuate  upward  from  the  base, 
densely  longitudinally  strigose ;  base  strongly  constricted,  with  a  trans- 
verse band  of  dense  silvery-white  hairs.  Elytra,  cylindrical  in  outline, 
hardly  broader  than  thorax,  convex  and  conjointly  rounded  at  apex; 
subbasal  ridge  slight,  obtuse:  a  deep  transverse  depression  at  basal 
third,  behind  which  there  is  a  strictly  transverse,  strongly  elevated 
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ivory  vitta,  not  quite  reaching  margin  nor  suture;  the  punctuation  is 
sparse,  but  rather  coarse  before  the  ivory  band,  and  behind  it,  it  is 
finer,  gradually  more  obsolete  toward  apex.  The  silvery  band  of  the 
protlioracie  peduncle  is  prolonged  beneath  ou  the  sides  of  the  mesoster- 
uum,  and  the  ivory  band  of  elytra  is  continued  as  a  band  of  silvery  hairs 
ou  the  posterior  part  of  the  metasternum.  Femora  strongly  clavate; 
tibia!  deeply  sulfate  and  carinate ;  tarsi  short.    Length  4  mm. 

One  example,  collected  by  Prof.  C.  H.  T.  Townsend  at  Brownsville, 
Texas,  June  20,  1SD5. 

Tape.— So.  208,  I'.ri.N.M. 

It  will  be  interesting  to  see  if  the  autennal  characters  of  this  species 
are  sexual  or  not,  when  the  female  is  discovered,  Uates  has  described 
an  allied  genus  Biphyramu,'  where  the  male  has  the  third  and  fourth 
antenna]  joints  strongly  clavate  and  the  female  these  joints  simple  but 
the  terminal  joints  dilated. 

LEPTURA  PERNIGRA,  new  species. 

Kobust,  entirely  black,  covered  with  a  sparse,  short,  black  pubes- 
cence, longer  and  more  dense  on  the  thorax.  Dorsal  surface  sub- 
opaque;  ventral  surface  and  legs  shining.  Antenna:  filiform,  as  long 
as  three-fourths  of  the  body  in  the  male,  shorter  in  the  female; 
fourth  joint  as  long  as  the  sixth,  fifth  a  little  longer,  third  a  little 
longer  than  fifth;  last  joint  not  appendiculate.  Head  less  wide  than 
the  thorax;  eyes  large,  prominent;  vertex  slightly  concave,  rugosely 
punctate;  mouth  strongly  produced;  clypeus  and  labrum  shining, 
sparsely  punctate.  Thorax  campanulate,  a  little  longer  than  wide, 
strongly  narrowed  at  apex,  deeply  constricted  at  base,  strongly 
rounded  at  the  sides;  posterior  angles  wanting;  median  line  obso- 
letely  depressed,  smooth  at  base;  disk  densely  but  not  confluently, 
moderately  coarsely  punctate.  Elytra  at  base  much  broader  than 
thorax,  slightly  narrowed  from  the  base;  apices  slightly  dehiscent, 
obliquely  truncate,  broadly  emarginate  with  angles  acute;  punctua- 
tion slightly  less  coarse  than  on  the  thorax,  very  dense  but  not  conflu- 
ent at  the  base,  more  dispersed  and  muricate  toward  apex;  ventral 
surface  densely  punctate;  middle  of  the  last  three  abdominal  segments 
sparsely  and  finely  punctulate,  in  the  female  nearly  smooth.  Length, 
10  to  10.5  mm. 

Male. — Last  ventral  segment  broadly  concave,  apical  margin  broadly 
rounded. 

Eleven  males  and  two  females  collected  on  Wilsons  Peak,  Los 
Angeles  County,  California,  in  June  by  Mr.  D.  \V.  Coquillett. 
Type.— So.  207,  TJ.S.X.JI. 

This  very  distinct  species  should  take  its  place  in  the  group  L.  san- 
guined of  LeConte.  From  the  equally  black  male  of  L.  Ja'tifii  it,  LeConte, 

1  Trans.  Ent.  Soc.  London,  1*71'.  p.  187. 
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it  is  distinguished  at  once  by  its  robust  form  and  globose,  constricted 
thorax. 

LEPTURA  COQUILLETTI,  new  species. 

(Group  lata  of  LeConte.) 

Moderately  robust,  the  male  as  stout  as  the  largest  females  of  L. 
tribalteata,  LeConte,  the  female  as  the  male  of  L.  nitens,  Forster.  An- 
tennae entirely  black,  Aliform,  as  long  as  three-fourths  of  the  body 
in  the  male,  considerably  shorter  in  the  female.  Head  (except  mouth 
and  antennae),  prothorax,  pectus,  and  abdomen  densely  covered  with 
golden  pubescence,  entirely  concealing  the  black  surface,  at  least  in  the 
female.  No  black  hairs  on  the  disk  of  prothorax,  as  in  L.  tribitlteata. 
Thorax  deeply  channeled  along  the  base,  strongly  constricted  at  the 
sides  behind  the  middle;  posterior  angles  distinctly  prolonged  (as  in 
It.  tribalteata);  disk  densely  punctate  in  the  female,  less  densely  in  the 
male.  Elytra  somewhat  rounded  at  the  sides,  finely  punctate;  the 
apices  very  obliquely  truncate  with  the  angles  acute;  four  transverse, 
nearly  straight,  very  broad,  yellow  bands;  the  basal  one  covering  the 
epipleura  and  including  a  black  humeral  spot  that  arcuately  connects 
with  the  black  suture;  the  second  yellow  band  slightly  broader  at  the 
suture ;  three  bands,  narrower  than  the  yellow  ones,  and  apex  black ; 
the  whole  surface,  even  the  black  parts,  covered  with  sparse,  golden 
pubescence.  Legs  in  the  female  yellow  with  tips  of  tarsi  infuscate,  in 
the  male  fuscous  with  base;  of  tibiae  testaceous.    Length,  10  to  12  mm. 

Male. — Last  ventral  segment  longer  than  broad,  convex,  with  a  small 
triangular  impression  and  a  slight  notch  at  apical  margin. 

Female. — Last  ventral  segment  broader  than  long,  broadly  concave, 
slightly  emarginate  at  apex. 

Two  males  and  five  females  collected  (June  and  July)  on  Wilsons 
Peak  (4,000  feet  altitude),  Los  Angeles  County,  California,  by  3Ir.  D.  W 
Coquillelt. 

Type.— 'Sit.  209,  U.S.N.M. 

This  elegant  species  has  the  form  of  a  Typocems,  but  has  only  slight 
traces  of  poriferous  spaces  on  the  antennae  and  should  be  placed  near 
Leptura  tribalteata,  LeConte,  from  which  it  differs  by  the  golden  pubes- 
cence covering  even  the  black  parts  and  by  its  larger  size  and  stouter 
form. 

AMPHIONYCHA  SUTURALIS,  new  species. 

Cylindrical,  piceous,  feebly  shining,  clothed  with  a  fine  cinereous 
pubescence  and  with  erect  pale  hairs,  longer  and  more  numerous  above. 
Antenna'  black,  as  long  as  the  body,  obsoletely  annulate  with  white  at 
the  base  of  the  joints.  The  four  basal  joints  are  slightly  thickened 
with  long  black  hairs  scattered  all  over,  but  with  a  tendency  to  form  a 
fimbria  on  the  inferior  surface.  The  relative  length  of  the  joints  as 
in  .1.  flammatu,  Newman;  the  third  joint  the  longest,  the  scape  and 
fourth  joint  subequal,  nearly  twice  as  long  as  the  fifth;  the  fifth  to 
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eleventh  are  slender,  filiform,  slightly  decreasing  in  length  toward 
apex.  Uead  rufous,  densely  rufopubescent,  convex,  slightly  impressed 
between  the  antenna;,  with  a  finely  impressed  median  line;  apiceous 
spot  on  the  occiput  and  another  one  behind  the  eye  each  side.  Thorax 
pale  rufous,  densely  rufopubescent,  slightly  wider  than  long,  feebly 
rounded  at  the  sides;  a  broad  median  line  piceous,  sparsely  but  deeply 
punctate.  Elytra  moderately  punctate,  separately  rounded  at  apex; 
suture  narrowly,  and  side  margins  more  broadly,  rufous  with  short 
rufous  pubescence.  Ventral  surface  uniformly  piceous,  more  shining. 
Length,  7.5  to  8  mm. 

i'our  examples  collected  by  Prof.  0.  II.  T.  Townsend  at  Brownsville, 
Texas. 

Ti/pe.—Xo.  210,  U.S.S.M. 

This  species  is  not  an  Ampluonycha  in  the  sense  this  generic  name  is 
used  by  European  authors,  but  it  is  congeneric  with  Jiammata,  >"ew- 
man,  and  must  follow  that  species,  whatever  it  may  ultimately  be  called. 
Of  the  numerous  allied  genera  from  Central  and  South  America,  they 
seem  to  agree  best  with  the  characters  given  for  Erana  of  Bates,  but  the 
third  antennal  joint  in  our  species  is  but  slightly  longer  than  t In-  scape. 

METHIA  MORMONA,  new  species. 

Linear,  opaque,  piceous,  lugosely  punctate  and  sparsely  pubescent. 
Antenna'  twice  as  long  as  the  body ;  scape  much  shorter  than  the  third 
joint,  cla  vate.  transversely  rugose,  without  any  trace  of  cicatrix ;  second 
joint  very  short;  third  to  eleventh  slightly  decreasing  in  length,  the 
eleventh  about  three-  lifths  as  long  as  the  third.  Antennal  tubercles 
transverse,  obtuse.  Eyes  separated  above  by  a  narrow  channel,  pro- 
longed on  the  front,  which  is  longitudinally  concave.  Thorax  longer 
than  broad,  slightly  constricted  at  each  end,  rounded  on  the  sides  at 
middle,  with  an  arcuate  callosity  in  front  of  scutellum.  Elytra,  parallel, 
truncate  at  base,  conjointly  broadly  rounded  at  apex,  leaching  the  tip 
of  abdomen;  sides  indexed  at  basal  half;  epipleura  wanting;  disk 
flattened  with  three  longitudinal  raised  lines,  abbreviated  behind;  color 
testaceous  with  suture,  side  margins,  a  large  stripe  from  the  humeral 
umbone  and  apex  black;  between  the  raised  lines  are  traces  of  brown 
stripes  behind  the  middle.  Ventral  surface  slightly  shining,  finely 
punctate.  Abdomen  cylindrical;  last  ventral  segment  deeply  einargi- 
nate  (male).  Legs  slender,  coarsely  pubescent;  tarsi  with  the  first  joint 
as  long  as  second  and  third  together ;  fourth  joint  very  slender,  as  long 
as  the  first.    Length,  10  mm. 

Four  examples  were  collected  at  Salt  Lake  City,  Utah,  by  Mr.  Th. 
Eoser,  of  the  Marist  College,  Brookland,  District  of  Columbia,  one  of 
which  he  kindly  presented  to  the  National  Museum. 

Tyiw.—  Xu.  211,  U.S.X.M. 

This  species  differs  from  Methia,  as  defined  by  Xewman  and  LeConte, 
by  the  visible  second  antennal  joint  and  in  the  length  of  elytra  and 
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terminal  joint  of  antenna',  but  I  prefer  at  present  to  leave  it  in  thi 
genus. 

DIPLOTAXIS  BREVISETOSA,  new  species. 

Ovate,  convex,  rufoferruginous  or  rufopiceous,  shining,  sparsely 
pubescent  with  very  short  semierect  seta1.  Head  convex,  sparsely  but 
coarsely  ami  deeply  punctate;  clypeal  suture  obliterated  except  a  short 
groove  at  the  eye.  Clypeus  more  densely  punctate,  rounded,  slightly 
truncate  at  apex,  with  margin  distinctly  reilexed,  antenna:  10-jointed, 
ferruginous.  Palpi  ferruginous.  Thorax  nearly  twice  broader  than 
long,  broadest  at  middle  (in-  !>.  pubinilvs  and  popino  the  thorax  is 
broadest  behind  the  middle),  slightly  narrowed  to  base,  arcuately  nar- 
rowed to  apex;  all  the  angles  rectangular;  apex  somewhat  narrower 
than  the  base,  truncate,  with  a  membranous  margin;  base  arcuate  at 
middle ;  disk  moderately  densely  and  deeply  punctate.  Scutellum  semi- 
oval,  with  a  few  punctures  at  base,  smooth  at  apex.  Elytra  at  base 
hardly  broader  than  thorax,  slightly  wider  posteriorly;  costaj  not  very 
distinct,  each  with  a  series  of  punctures;  intervals  with  slightly  larger 
punctures  of  the  same  size  as  on  thorax,  subseriately  arranged  at 
the  sides.  Pygidium  deeply  punctate.  Thorax  beneath  densely  and 
coarsely  punctate.  Abdomen  nearly  smooth  at  middle,  .coarsely  punc- 
tate at  the  sides.  Legs  sparsely  punctate  and  hairy.  Anterior  tibias 
tridentate,  the  two  apical  teeth  strong,  the  upper  one  small.  Claws 
cleft  at  apex;  the  inferior  part  nearly  as  long  as  the  superior,  oblique 
at  apex.    Length,  6.5  to  7.5  mm. 

Six  examples  from  Brighton,  Nueces  County,  Texas. 

Type.— So.  212,  F.S.N.M. 

Of  the  hairy  species  of  Diplotaxis,  the  sordida  of  Say,  is  large 
(11  mm.)  and  has  the  anterior  thoracic  angles  acuminate ;  J),  puberulus, 
LeConte,  is  elongate  and  has  the  anterior  thoracic  angles  obtuse,  and 
D.  popino,  Casey,  has  truncate  and  angulate  clypeus.  All  of  these 
species  have  longer  hairs.  J),  cribulosa,  LeConte,  is  described  as  having 
short  hairs,  but  the  head  is  densely  punctate  and  the  clypeal  suture 
impressed. 

COPRIS  MCECHUS,  LeConte. 

A  specimen  of  this  species,  previously  recorded  only  from  Texas,  was 
collected  at  Los  Angeles,  California,  by  Dr.  W.  J.  Karlsioe  (November, 
1891). 

LACHNOSTERNA  KARLSIOEI,  new  species. 

(Group  fii&ca  of  Horn.) 

liobust,  oblong,  parallel,  rufopieeous,  very  shining.  Clypeus  very 
wide,  distinctly  emarginate,  sparsely  punctate;  margin  moderately 
reflexed;  front  more  densely  punctate.  Thorax  broadest  at  base,  arcu- 
ately narrowed  to  apex;  margin  very  indistinctly  crenulate ;  surface 
moderately  coarsely,  not  very  densely,  punctate;  punctures  umbilicate; 
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median  line  indistinct.  Elytra  rather  coarsely  and  rugosely  punctate, 
the  costas  evident.  Pygidium  as  long  as  broad,  oval  at  apex,  coarsely 
and  sparsely  punctate.  Mctasternum  with  dense  long  hairs.  Abdo- 
men finely  punctulate,  sparsely  along  the  middle.  Claws  strongly 
curvate,  with  a  strong  median  tooth.  Last  joint  of  maxillary  palpi 
ovate,  not  impressed.    Length,  25  mm. 

Male. — Antenna'  wanting  in  the  type.  Abdomen  flattened  along 
the  middle;  penultimate  segment  near  the  margin  with  a  strong, 
nearly  straight  ridge,  widely  overhanging  the  whole  length;  last  seg- 
ment sparsely  granulate,  with  a  rounded,  shallow  fovea.  Posterior 
tibia'  with  the  inner  spur  slightly  curvate,  two-thirds  the  length  of  the 
outerone.  Clasperx  intermediate  in  shape  between  those  of  .//,  t/rmulis 
and  L.  ull;ei,  but  differ  from  both  in  having  an  obtuse  angulation  on 
the  inner  side  of  each  branch  near  the  base. 

Female. — Antennal  club  small,  shorter  than  the  funicle.  Last  ven- 
tral  broadly  emarginate.  Pubic  process  deeply  cleft  as  in  L.  uUct  i.  but 
the  plates  are  differently  shaped,  the  superior  ones  not  folded. 

Two  examples,  male  and  female,  collected  at  electric  light  in  Hot 
Springs,  Arkansas,  by  Doctor  W.  J.  Karlsioe,  and  kindly  presented  to 
the  National  Museum. 

Type.—'So.  2i:i,  I'.S.X.M. 

This  magnificent  species,  second  in  size  only  to  L.  granilior,  Linell, 
differs  at  lirst  sight  from  L.  i/mndu,  Smith,  by  wanting  the  smooth 
coriaceous  surface,  and  from  L.  ulkei,  Smith,  by  its  much  liner  punctua- 
tion. It  comes  very  near  L.  qundriilu.  Smith,  but  the  clypens  is  distinctly 
emarginate.  In  color  it  is  darker  than  h.  Itornii,  Smith.  A  number  of 
Lachnosternas  were  collected  at  the  same  locality  by  Doctor  Karlsioe; 
among  others,  large  series  of  prunina,  L.  grandis  (including  individ- 
uals with  the  thorax  strongly  sinuate  before  the  posterior  angles),  and 
a  large  black  variety  of  L.  itrcitata. 
Proc.  X.  M.  vol.  xix  26 


REPORT  OX  THE  FISHES  DREDGED  IX  DEEP  WATER 
NEAR  THE  HAWAIIAN  ISLANDS,  WITH  DESCR I PTIONS 
AND  FIGURES  OF  TWENTY-THREE  NEW  SPECIES. 


By  Charles  Henry  Gilhebt, 


Frank  Cramer. 


The  material  forming  the  basis  of  this  report  was  secured  by  the 
United  States  Fish  Commission  steamer  Albatrosn  in  December,  1891, 
while  engaged  in  surveying  a  cable  loute  between  California  and  Hon- 
olulu. Eight  hauls  were  made  with  the  beam  trawl  iu  Kaiwi  Channel, 
Hawaiian  Islands,  at  depths  of  U95  to  ;57.>  fathoms.  The  fishes  obtained 
are  of  extreme  interest,  all  but  five  of  the  twenty-six  species  secured 
being  undescribed.  Most  remarkable  among  them  is  Pelecamchthys,  a 
new  generic  type  of  deep-sea  flounder,  with  distensible  gular  pouch. 
Two  species  are  included  which  were  obtained  in  the  same  locality  by 
the  use  of  the  surface  tow  net. 

The  following  is  a  list  of  dredging  stations,  with  names  of  species 
secured  at  each.  Additional  data  concerning  stations  can  be  found  in 
the  report  of  the  United  States  Commissioner  of  Fish  and  Fisheries.1 


Myctophum  fibuJatum. 

The  two  specimens  of  Chima  ni  said  to  have  been  taken  at  this  sta- 
tion2 were  not  included  in  the  material  submitted  to  us. 


Station  3107. 


[Depth,  310  fatlio 


Fromyllantor  alcocki. 
Viaphus  urolampue. 


Hymenocephalns  antru  us. 
Malth  apsis  mitr'ujrr. 


Station  3470. 


[Depth,  343  fathoms.] 


Datti/xcopelufi  macrolepidotus. 
Peribtrdioii  hiatts. 
Hymenocephalus  antra-us. 


Chalinuriis  ctenomelas. 
Optonttrits  atherodon. 
Malacocephalus  Iteris. 


1  Report  of  181)2,  p.  ">8. 

"Report  of  tin-  Commissioner,  V.  S.  Fish  and  Fisheries,  1SD2.  p.  18. 
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Station  3471. 


[Depth,  X17  fathoms.] 

Coelocephalus  acipenserinus.  Opionnrus  atherodon. 

Hymenocephalus  anirams. 


Station  3472. 


[Depth,  295  fathoms.] 


Diaphus  urolampus. 
Argynpnus  ephippiatus. 
Melanostoma  argyreum. 
Perisiedion  hiavs. 
Cvelorhynchtts  gladins. 


Chalinurna  cteiiomeloa. 
Malacocephalus  latris. 
Pelecanichthys  crttmenalis. 
Malthopsis  mitriger. 


The  eels  reported  from  this  station 1  were  not  submitted  to  us. 


Station  3473. 


[Depth,  313  fathoms.] 


Sternoptyx  diaphana.  Macrourus  ectenes. 

Ccclorhynchna  parallelus.  Macrourus  propinquus. 

Cvelocepftalus  acipentserinus. 

Station  3474. 


[Depth,  375  fathoms.] 

Congermura>na  wquorea,  Macrourus  gibber. 

Dasyscopelus  macrolepidotus.  Trachonurus  sentipellis. 

Otocephalus  acipenserinus.  Optonurus  atherodon. 

Macrourus  holocentrus. 
The  Sternoptyx  listed  from  this  station2  did  not  appear  in  our  material. 


Station  3475. 


[Depth,  351  fathoms.] 

Ckiorophtkalmus  proridens. 
Ccelocephalus  acipenserinus 
Macrourus  propinquus. 
Macrourus  holocentrus. 

Station  3476. 


Macrourus  gibber. 
Optonurus  atherodon. 
Malacocephalus  lanm. 


[Depth,  298  fathoms.] 

Chlorophthalmus  proridens.  Hymen ocephalus  antrceus. 

Polyipnus  spivosus.  Optonurus  atherodon. 

Melanostoma  argyreum.  Malacocephalus  Im'is, 

Scorpa>na  remigera.  Pelecanichthys  crumenalis. 

Pvristedion  hians.  Malthopsis  mitriger. 
Coelocephalus  acipenserinus. 


1  Report  of  the  Commissioner,  U.  S.  Fish  and  Fisheries,  1892,  p.  18. 

2  Loc.  cit. 
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Family  LKI'TOCEl'HALID.E. 

PROMYLLANTOR  ALCOCKI,  new  species. 
(Plate  XXXVI.  fig.  1.) 

Head  7+  to  7£  in  total  length  (.Si  in  a  young  specimen),  depth  about 
17£  to  18J.  Head  and  trunk  much  shorter  than  tail,  about  If  to  2  in 
the  hitter.    Pectorals  12  to  13  rays. 

Body  very  slender,  compressed.  Head  about  as  deep  as  wide, 
tapering  forward  to  a  broad,  flat  snout,  which  is  acute  at  tip.  Snout 
3}  to  3|  in  head,  projecting  about  two-fifths  to  one  third  of  its  total 
length  beyond  the  tip  of  the  lower  jaw.  Eye  circular,  very  small, 
about  3  to  3J  in  snout  (3  in  young),  high  up,  its  center  about  one-third 
of  the  distance  from  tip  of  snout  to  gill  opening.  Interorbital  space 
about  3  in  snout,  a  little  more  than  eye,  nearly  flat.  Top  of  head 
transparent,  the  outlines  of  the  brain  distinctly  visible.  Anterior 
nostril  with  a  very  short  tube  on  the  infero-lateral  part  of  the  snout, 
about  midway  between  tip  of  snout  and  tip  of  lower  jaw.  Posterior 
nostril  an  oval  opening  above  the  anterior  half  of  the  eye.  Pores  on 
snout:  a  small  pair  immediately  in  front  of  preinaxillary  teeth;  another 
larger  under  tip  of  snout;  one  over  and  one  behind  anterior  nostril;  two 
others  above  the  edge  of  the  upper  hp;  one  behind  angle  of  jaw.  Gape 
of  mouth  scarcely  reaching  front  of  orbit.  Teeth  in  villiform  bands  in 
both  jaws,  those  of  lower  jaw  in  about  4  or  5  well-defined  series  along 
the  sides;  a  large,  broad  band  of  teeth  on  vomer.  Tongue  free.  Lips 
thin,  but  somewhat  pendent  and  partly  concealing  the  gape.  Gill  open- 
ings small,  about  3  in  snout  (smaller  in  young),  far  apart,  the  distance 
between  them  about  4f  in  head.  Gills,  4;  the  rakers  present,  but 
excessively  minute.  Lateral  line  above  middle  of  body  anteriorly.  No 
scales.  The  low  dorsal  fin  begins  about  opposite  the  l  ip  of  the  pectoral 
fin;  the  distance  between  the  tip  of  snout  and  the  origin  of  the  dorsal 
about  ~>.\  in  the  total  length  (G  in  young).  Occiput  a  trifle  nearer  front 
of  dorsal  than  tip  of  snout.  The  very  low  anal  fin  begins  immediately 
behind  the  vent.  Pectorals  very  small,  pointed,  a  little  shorter  than 
the  snout. 

Color  (in  alcohol). — Light  brownish  yellow.  Fins  pale.  Abdomen 
greenish.  Lips  dark.  Inside  of  mouth  light.  Gill  cavities  black. 
Peritoneum  blackish  or  dusky.  Type  10}  inches  long,  with  well 
developed  ova. 

Nine  specimens,  7  J  to  10}  inches  long,  from  station  3472 ;  2!)a  fathoms. 
Tgpr.—Xa.  47724,"u.S.N.M. 

CONGERMUR^NA  /EQUOREA,  new  species. 
(Plate  XXXVII.) 

Head  6£  to  6£  in  total  length ;  depth  about  15  to  IS.  Head  and  trunk 
much  shorter  than  tail,  iibout  1*  in  the  latter.    Pectoral  rays  14  to  l.">. 
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Body  slender,  compressed.  Head  as  deep  as  wide,  tapering  forward 
to  a  flat  snout.  Wnout  3  to  3|  in  bead,  slightly  more  than  twice  aw  long 
as  the  eye,  projecting  two  thirds  the  diameter  of  the  eye  beyond  the 
tip  of  the  lower  jaw.  Eyes  somewhat  elliptical,  their  upper  margins 
near  dorsal  profile.  Interorbital  space  about  equal  to  long  diameter  of 
eye.  Anterior  nostril  a  broad,  short  tube  situated  on  the  antero-latenil 
part  of  the  snout,  and  a  little  nearer  the  mouth  than  the  dorsal  profile; 
posterior  nostril  a  large,  elliptical  opening  in  front  of  the  upper  third 
of  the  eye.  less  than  its  own  diameter  from  the  eye.  Pores  of  snout 
arranged  as  follows-  A  small  pair  under  tip  of  snout  just  in  front  of 
anterior  teeth;  a  large  one  in  front  of,  a  second  above,  and  a  third 
immediately  behind,  anterior  nostril;  four  others  along  the  side  of  the 
upper  jaw:  one  behind  angle  of  mouth.  A  row  of  about  10  pores  on 
each  mandible,  beginning  at  tip  of  lowerjaw  and  extending  beyond  its 
posterior  angle.  Angle  of  mouth  reaching  middle  of  orbit.  Lips  thin. 
.Maxillary  teeth  close  set  in  a  broad  villiform  band,  the  outer  teeth 
longer  than  the  inner.  Vomerine  teeth  much  larger,  forming  a  broad 
transverse  patch  in  advance  of  maxillary  teeth.  A  Aery  few  small 
teeth  on  shaft,  of  vomer  .Mandibular  teeth  in  a  narrow  cardiforni  band 
anteriorly,  diminishing  much  in  size  toward  angle  of  mouth.  Tongue 
free,  f  1  ill  openings  far  apart,  their  width  a  little  greater  than  diameter 
of  eye,  the  distance  between  them  about  r»  in  head,  (lills  4:  no  rakers. 
Lateral  line  above  middle  of  body  anteriorly.  The  dorsal  fin  begins 
slightly  behind  the  base  of  the  pectoral,  its  distance  from  occiput  equal- 
ing distance  of  latter  from  center  of  eye.  Pectorals  small,  pointed, 
equal  to  the  snout. 

Color  (in  alcohol). — Brown;  head  and  back  dusky.  A  large,  dark, 
opercular  spot;  another  small  one  above  each  eye,  and  a  dark  streak 
on  snout  in  front  of  eye.  Sides  of  tail  with  coarse  black  specks,  much 
more  numerous  in  one  of  the  specimens  than  in  the  other,  mainly 
collected  into  two  lengthwise  lines  running  parallel  with  the  bases  of 
the  dorsal  and  anal;  the  other  specimen  is  almost  plain.  .Marginal 
portions  of  dorsal  and  anal  fins  dusky,  becoming  black  posteriorly, 
basal  portions  light.  Inside  of  mouth  a  little  dusky.  Peritoneum 
silvery,  speckled,  or  brownish.    Alimentary  canal  black. 

Two  specimens,  16^  and  ISA  inches  long,  from  station  3474;  .'>7o 
fathoms. 

Tjuc— >~o.  47C96,  U.S.X.M. 

Family  AI7LOPID.E. 
CHLOROPHTHALMUS  PRORIDENS,  new  species, 
i  l'latc  XXXVI,  lij;.  2.) 
Head  »£;  depth  t>%    1  D.  10  to  12;  A.  10:  P.  14  to  15;  Y.  9;  lateral 
line  50. 

Body  as  broad  as  deep  in  front  of  first  dorsal;  compressed  below  and 
behind  this  fin.    The  least  depth  of  tail  2jf  in  greatest  depth  of  trunk. 
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Head  depressed  throughout,  broad  behind  and  narrowing  by  slightly 
rounded  lateral  outlines  to  a  broad  Hat.  much  depressed,  somewhat 
scoop-shaped  snout.  Width  of  head  behind  orbit  1*  to  2  in  its  length; 
width  of  snout  at  end  of  its  anterior  fourth  3J  in  head.  Bones  of  the 
head  very  thin  and  cavernous.  Orbits  enormously  hu  ge,  a  little  longer 
than  deep,  2|  in  head.  Interorbital  spare  very  narrow7,  about  6£  in  orbit, 
with  a  median  groove  bordered  on  each  side  by  two  small  ridges. 
Snout  3'r]  in  head.  Lower  outline  of  the  head  markedly  rounded; 
mouth  oblique,  the  maxillary  abruptly  expanded  behind,  rounded  at 
the  end,  and  reaching  to  about  the  front  of  the  pupil  or  a  little  beyond. 
Premaxillary  very  slender,  nearly  as  long  as  the  maxillary.  Lower 
jaw  entirely  included  laterally,  much  less  oblique  than  the  upper  jaw, 
its  tip  forming  a  broad  dentigerous  lobe  which  enters  the  profile  and 
extends  well  beyond  the  premaxillaiies.  Symphyseal  teeth  form  a 
rounded  patch  on  each  side  of  the  middle  line,  those  of  the  anterior 
series  largest,  strong,  conical,  directed  horizontally  forward.  Jaws  with 
very  narrow  bands  of  small  teeth;  vomer  with  a  few  teeth  on  its  prom- 
inent anterior  descending  processes;  a  short,  very  narrow  band  on 
palatines.  Tongue  broad,  tlat,  and  thin.  Nostrils  far  apart,  close  to 
anterior  rim  of  orbits.  Posterior  edge  of  preopercle  directed  down- 
ward and  a  little  forward,  its  angle  broadly  rounded  under  posterior 
rim  of  orbit.  Opercle  broad,  with  a  prominent  triangular  lobe  reach- 
ing beyond  the  upper  part  of  base  of  pectoral  tin.  Gill  membranes  not 
united.  Pseudobrauchue  large,  Gill  rakers  slender,  their  length  a 
little  more  than  interorbital  space,  about  21  on  horizontal  limb  of 
anterior  arch.  Scales  large,  thin,  cycloid,  somewhat  deciduous;  (i  in  a 
transverse  series  between  the  lateral  line  and  the  origin  of  the  dorsal 
fin.  Interorbital  space,  snout,  jaws,  and  (probably)  opercles  scaleless. 
Cheeks  with  excessively  thin  and  weak  scales.  Distance  from  tip  of 
snout  to  origin  of  first  dorsal  2f^  in  length  of  body;  distance  between 
dorsals  3^,  from  tip  of  snout  to  base  of  ventrals  -i,  from  base  of  ven 
trals  to  origin  of  anal  2;,  and  from  vent  to  origin  of  anal  in  length  of 
body.  Base  of  the  dorsal  fin  about  2|  in  head.  Adipose  dorsal  small, 
above  the  middle  of  the  anal.  The  anal  far  back,  its  base  about  4  in 
head.  Pectorals  narrow,  their  base  about  3  in  orbit,  their  longest  rays 
reaching  to  or  beyond  vent,  about  1£  in  head.  Ventral  rays,  especially 
the  outer  ones,  strong,  the  longest  (all  injured)  about  1A  in  head. 

Color  (hi  alcohol). — Parts  where  the  scales  have  fallen  off  dusky 
brown.  Scales  quite  silvery.  The  breast  and  sides  above  the  ventral 
fins  densely  speckled  with  brownish  black,  other  parts  sparsely  speckled. 
Snout,  jaws,  and  interorbital  space  dusky.  Cheeks  silvery.  Anterior 
part  of  first  dorsal,  three  inner  rays  of  ventrals,  and  upper  part  of 
axils,  the  gill  cavities  and  posterior  part  of  mouth  cavity,  black.  Peri- 
toneum black. 

Type  7  inches,  with  well-developed  ova. 

Young,  3.|  inches  long.  Head  3f :  depth  about  7 ;  orbit, 2.1,  in  head; 
depth  of  tail,  2J  in  depth  of  trunk.    Distance  between  dorsals  3,  from 


408    SEW  FISHES  FROM  PACIFIC  OCEAN—  GILBERT  <(•  CIIAMEB.   vol.  m 


tip  of  snout  to  base  of  veutrals  24,  from  vent  to  origin  of  anal  4.  in 
length  of  body.    Faint  traces  of  dark  cross  bands  on  body  and  tail. 

Six  specimens,  '■'<{  to  7  inches  long,  from  stations  3475  and  3471!:  351 
and  298  fathoms,  respectively. 

Type.— So.  47715,  U.S.X.M. 

Family  M  YCTOPHII >.F. 
DIAPHUS  UROLAMPUS,  new  species. 
(Plate  XXXVHI,  flg.  1.) 

HeadSi;  depth  4 J.  I).  14  to  15;  A.  14  or  15;  P  15:  V  8:  lateral 
line  about  L'9  to  35. 

Body  elongate,  compressed,  its  width  2  in  its  depth;  least  depth  of 
peduncle  2:  in  greatest  depth  of  trunk.  Dorsal  and  ventral  outlines 
nearly  similar,  the  former  highest  at  origin  of  first  dorsal  fin.  The 
depth  at  the  nape  A  ery  nearly  equal  to  the  depth  at  origin  of  first 
dorsal;  depth  at  origin  of  anal  1,',  in  this  distance.  Head  stout,  com- 
pressed, its  dorsal  outline  parabolic,  its  greatest  width  over  preopercle 
1J,  and  its  width  at  anterior  rim  of  orbit  2§  in  its  greatest  depth. 
Orbit  moderate,  circular,  3f  in  head.  Interorbital  space  a  little  convex, 
broad,  equal  to  orbit.  Snout  steep,  blunt,  short,  2  in  orbit,  its  tip 
nearly  on  a  level  with  the  center  of  the  eye.  A  slight  median  ridge 
running  up  on  to  the  interorbital  space.  .Mouth  very  large,  somewhat 
oblique,  curved  upward  a  little  in  front  of  orbit;  maxillary  slender, 
but  little  expanded  posteriorly,  If  in  head,  reaching  about  two-fifths 
of  its  own  length  beyond  posterior  rim  of  orbit.  Teeth  in  narrow 
bands  on  jaws,  vomer,  and  palatines.  The  sharp  edges  of  the  rami  of 
the  lower  jaw  nearly  meeting  in  median  ventral  line.  Xostrils  about 
on  a  level  with  center  of  eye,  the  anterior  opening  about  midway 
between  tip  of  snout  and  anterior  margin  of  orbit,  much  smaller 
than  posterior  opening.  Posterior  margin  of  preopercle  very  oblique. 
Opercle  thin  with  a  triangular  lobe  reaching  about  to  base  of  pectoral; 
a  little  incurved  above  and  below  the  lobe,  scarcely  covering  the  gills. 
Fourteen  rakers  on  horizontal  limb  of  anterior  arch,  the  longest  a 
little  less  than  2  in  orbit.  Bones  of  head  thin,  flexible;  a  ridge  behind 
eye  terminates  in  a  rather  strong  spine  at  upper  angle  of  preopercle. 

Scales  thin,  cycloid,  deciduous:  4  in  a  transverse  series  between 
lateral  line  and  origin  of  first  dorsal. 

Photophores. — Mandibulars  4  pairs,  very  indistinct;  operculars  2,  the 
upper  on  level  of  base  of  pectoral  fin,  the  lower  minute,  just  behind 
angle  of  jaws;  pectorals  3,  the  first  immediately  below  lateral  line,  the 
second  immediately  in  front  of  and  below  base  of  pectoral  fin,  the  third 
nearly  midway  between  this  and  the  foremost  thoracic  spot  ;  the  second 
of  these  spots  forms  an  obtuse  angle  with  reference  to  the  other  two; 
thoracic  5,  the  first  and  second  pairs  far  apart,  the  second  pair  nearly 
midway  between  first  and  fifth  pairs,  the  fourth  far  up  ou  the  sides 


NO.  1114. 


409 


above  the  interspace  between  the  third  and  fifth  pairs,  the  fifth  111 
front  of  base  of  ventral  fins;  supraventral  1,  immediately  under 
lateral  line;  ventrals  .">,  the  second  and  third  high  up  on  the  sides  and 
nearly  on  a  level  with  tin-  base  of  the  pectoral  fin;  supraanals  3,  form- 
ing nearly  a  right-angled  triangle,  with  one  of  the  spots  above  the 
hindmost  ventral  spot,  the  second  immediately  below  the  lateral  line, 
and  the  third  nearly  above  the  first  anterior  anal  spot;  anterior  anals 
0,  equidistant,  the  hindmost  above  and  behind  the  fifth  and  on  a  line 
connecting  the  fifth  anterior  anal  and  the  postero-la feral;  postero- 
lateral 1,  immediately  under  lateral  line  and  above  interspace  between 
last  anterior  anal  and  first  posterior  anal ;  posterior  anals  0,  equidistant; 
caudals  4,  in  an  obliquely  directed  shallow  curve  concave  forward. 
The  spots  are  divided  into  halves  by  a  line  of  black  pigment.  A  long 
gland  extending  the  length  of  6  or  7  scales,  on  the  back  of  the  caudal 
peduncle,  present  in  five  adults,  faintly  developed  in  one  young  speci- 
men and  entirely  absent  in  one  adult.  No  glandular  photophore  on 
snout. 

The  distance  from  tip  of  snout  to  origin  of  first  dorsal  or  to  base  of 
ventrals  2J  in  length  of  body;  from  origin  of  first  dorsal  to  second 
dorsal  '2% ;  length  of  base  of  first  dorsal  about  5!;;  length  of  base  of  anal 
5|;  from  base  of  pectorals  to  base  of  ventrals  7;  from  base  of  ventrals 
to  origin  of  anal  4£  to  ii  in  length  of  body. 

Pectoral  fins  inserted  low,  only  a  little  above  the  line  from  outer 
part  of  base  of  ventrals  to  angle  of  mouth,  the  fins  narrow,  weak, 
about  2|  in  head.  Ventral  rays  strong,  reaching  to  or  beyond  origin 
of  anal.  Longest  anal  rays  considerably  less  than  2  in  head.  Caudal 
deeply  forked,  the  longest  rays  at  least  two-thirds  as  long  as  head. 

Color  {in  alcohol). — Snout  and  anterior  part  of  mterorbital  space 
whitish  or  yellowish;  an  area  over  each  orbit  and  the  upper  part  of 
eyeball  black.  Cheeks  silvery;  opercle  silvery  and  black,  breast  and 
abdomen  dusky  silvery;  body  blackish;  scales  with  some  metallic  lus- 
ter. Gill  and  mouth  cavities  black.  Fins  all  black  at  base,  then 
whitish.    Peritoneum  black. 

Seven  specimens,  L'j  to  4J  inches  long,  from  stations  .1407  and  347:.'; 
310  and  '■!'.)'>  fathoms  respectively. 

Type— So.  47709,  U.S.X.JI. 

This  species  differs  from  other  known  species  of  the  genus  in  the 
absence  of  phosphorescent  blotches  on  anterior  part  of  head.  This 
character  seems  to  us  to  be  of  specific  importance  only. 

DTAPHUS  CHRYSORHYNCHUS,  new  species. 

(Plate  XXX'VIII,  fig.  2.) 

Head  31  to  3j;  depth  4f  to  4ij;  I).  17;  A.  10;  P.  11;  V  8;  lateral 
line,  34  to  35. 

Body  elongate,  compressed,  its  width  lg  in  its  depth.  Dorsal  and 
ventral  outlines  similar,  the  depth  at  nape  and  at  origin  of  lirst  dorsal 
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equal;  least  depth  of  peduncle  2^  in  greatest  depth  of  trunk.  Head 
heavy,  compressed,  it  greatest  "width  If,  and  its  width  in  front  of  orbit 
3  in  its  greatest  depth.  Snout  very  blunt  and  short,  its  anterior  pro- 
iile  nearly  vertical.  Orbit  moderate,  far  forward,  nearly  circular,  3  to 
3J  in  head.  Interorbital  .space  broad,  convex,  its  width  equal  to  orbit. 
A  slight  median  ridge  running  up  onto  the  interorbital  space.  Mouth 
large,  oblique,  the  maxillary  slender,  1;  in  head,  its  posterior  end 
extending  about  one  third  of  its  total  length  beyond  the  posterior  rim 
of  orbit.  Teetli  small,  in  narrow  bands  on  jaws  and  palatines;  a  single 
series  on  each  jaw  larger  than  the  rest.  A  large  patch  of  small  tect  li  or 
asperities  ou  pterygoid.  Posterior  edge  of  preopercle  directed  upwin  d 
and  forward.  Operele  with  a  long,  triangular  pointed  lobe,  about  on 
a  level  with  lower  edge  of  orbit  and  extending  beyond  the  root  of  the 
pectoral,  the  edges  above  and  below  the  lobe  slightly  emarginate, 
barely  covering  the  gills.  Gill  rakers  slender,  2  in  orbit,  1C  on  hori- 
zontal limb  of  first  arch.  Bones  of  head  thin  and  flexible.  Xo  distinct 
orbital  or  postorbital  spine. 

Scales  thin,  cycloid,  not  serrated,  moderate,  those  of  lateral  line  not 
enlarged;  3  in  a  transverse  series  between  lateral  line  and  origin  of 
dorsal.    Cheeks,  opercles,  and  interorbital  space  scaly. 

Phvtophores. — Mandibulars  3  pairs,  operculars  2,  the  upper  appar- 
ently double,  the  lower  minute,  behind  angle  of  jaw;  pectorals  3,  the 
uppermost  above  opercular  lobe  at  lower  edge  of  second  or  third  scale 
of  lateral  line,  the  second  in  front  of  middle  of  base  of  flu,  and  the 
third  midway  betweeu  this  and  the  foremost  thoracic  spot,  the  three 
forming  an  obtuse  angle  at  base  of  pectoral  fin.  Thoracic  the  first 
and  second  pairs  far  apart,  the  fourth  pair  almost  directly  outside  of 
the  third.  Supraventral  1,  about  midway  between  lateral  line  and 
and  base  of  ventral  fin ;  ventrals  5,  the  first  pair  close  together  between 
bases  of  ventral  fins;  the  first  three  equidistant  and  forming  a  straight 
line  diverging  backward  from  inidventral  line;  supraanals  4,  one  imme- 
diately under  lateral  line  and  forming  with  two  others  a  straight  line 
extending  obliquely  downward  and  forward,  the  fourth  a  little  above 
and  in  front  of  the  first  anterior  anal  spot;  anterior  anals  5,  equidis- 
tant, the  last  three  forming  a  gentle  curve  upward  toward  the  postero- 
lateral; postero  lateral  1,  under  lateral  line  and  a  very  little  behind 
the  hindermost  anterior  anal;  posterior  anals  5,  equidistant;  caudals 
4,  equidistant,  in  a  gentle  curve  with  the  concavity  forward.  The  spots 
are  divided  by  a  black  septum.  Anteorbital  gland,  orange-colored:  a 
triangular  or  heart  shaped  portion  of  it  at  the  antero-dorsal  angle  of 
orbit  ;  within  and  belowthis  the  organ  occupies  the  entire  area  between 
orbit  and  middle  line  down  to  nostrils  and  between  orbit  and  maxillary 
backward  to  about  the  vertical  from  the  center  of  the  eye. 

Distance  from  tip  of  snout  to  origin  of  first  dorsal  and  to  base  of  ven- 
trals 2|  in  length  of  body,  from  tip  of  snout  to  origin  of  anal  If,  base 
of  dorsal  4J  to  5,  base  of  anal  fi,  from  root  of  pectorals  to  root  of  ven- 
trals      in  length  of  body.    Pectorals  inserted  low,  below  the  line 
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through  lower  rim  of  orbit  and  a  little  above  the  line  from  angle  of 
mouth  to  root  of  ventrals:  the  fin  narrow,  weak,  its  length  2}  in  head 
Ventrals  broad,  stronger.    Caudal  deeply  forked. 

Color  [in  alcohol). — Body  blackish  brown  (where  the  scales  have  dis- 
appeared). A  spot  at  base  of  each  ventral  flu,  and  a  pair  of  spots  on 
interorbital  space  over  the  eye  and  the  anterior  rim  of  orbit,  jet  black. 
Top  of  head  and  operclcs,  gill  and  mouth  cavities,  blackish.  Scales 
silvery,  iridescent.    Peritoneum  black. 

Twelve  specimens.  3  to  ;iff  inches  long,  from  station  28<i  (surface  tow 
net,  lat.  X.  21°  l.V  40",  long.  W.  157°  44'  27"):  and  from  Iiao  Makaimi. 

rape— No.  17710,  U.S.X.M. 

This  species  differs  from  Diaphus  theta  and  J),  euyraulix  in  the  extreme 
development  of  the  preocular  photophore. 

MYCTOPHUM  FIBULATUM,  new  species. 
(Plate  XXXVIII,  fig.  3.) 

Head  3,'„;  depth  4|.  I).  12;  A.  19;  P.  16;  V.  8;  pores  of  lateral 
line  about  27  or  28. 

Body  compressed,  its  width  about  2  in  its  depth.  Least  depth  of 
peduncle  2'g  in  greatest  depth  of  body.  Dorsal  and  ventrals  outlines 
nearly  similar,  the  depth  of  body  a  little  greater  at  origin  of  first  dor- 
sal than  at  the  nape.  The  peduncle  somewhat  expanded  at  base  of 
caudal  fin.  Head  stout,  compressed,  its  dorsal  outline  parabolic,  its 
greatest  width  about  1  j  in  its  greatest  depth,  its  width  at  anterior  rim 
of  orbit  2i  in  the  greatest  depth.  Orbit  large,  circular,  2:;  in  head,  its 
upper  rim  nearly  entering  profile.  Interorbital  space  nearly  flat,  broad, 
1£  in  orbil.  Snout  steep,  blunt,  short,  2  in  orbit,  its  tip  a  little  above 
the  level  of  the  lower  edge  of  the  pupil.  Month  somewhat  oblique, 
maxillary  lg  in  head,  reaching  about  one-fourth  or  one  fifth  of  its  own 
length  beyond  the  posterior  rim  of  the  orbit.  Teeth  very  small,  in 
narrow  bands  on  the  jaws  and  palatines.  Lower  jaw  with  a  very  small 
symphyseal  knob,  the  sharp  edges  of  the  rami  meeting  in  a  slight  ridge 
in  the  median  ventral  line.  Nostrils  nearly  midway  between  tip  of 
snout  and  anterior  rim  of  orbit,  about  on  a  level  with  the  center  of  the 
eye.  the  two  openings  very  close  together  and  nearly  equal  in  size. 
Orbital  margin  separated  by  a  groove  and  a  ridge  from  the  preopercle. 
Posterior  preopereular  margin  somewhat  rouuded  (injured),  extending 
obliquely  upward  and  forward.  Opercle  with  a  broad,  rounded  upper 
angle  and  a  small  pointed  triangular  projection  just  above  the  base  of 
the  pectoral  fin,  which  it  reaches.  Bones  of  skull  thin  and  flexible. 
About  18  gill  rakers  on  anterior  limb  of  first  arch,  slender,  long,  2  in 
orbit.  Scales  large,  thin,  cycloid,  deciduous  (nearly  all  gone  from  the 
single  specimen  except  those  of  the  lateral  line  and  those  with  phos- 
phorescent spots),  interorbital  space,  snout,  and  lower  jaws  naked. 
Cheeks  and  preopercle  with  very  thin  scales. 
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Pholophorex. — Mandibular,  3  pairs  in  a  curved  line;  operculars  2,  the 
upper  elongated  vertically  and  on  a  level  with  lower  rim  of  orbit;  pec- 
torals 3,  forming  an  acute  triangle,  the  uppermost  high  up,  on  a  level 
with  the  lateral  line,  another  at  lower  base  of  pectoral,  and  the  third 
in  front  of  and  a  little  below  the  second ;  thoracic  5,  the  anterior  pair 
very  close  to  middle  line,  the  first  4  pairs  nearly  equidistant,  the  spots 
of  the  fifth  pair  far  apart,  separated  by  entire  width  of  base  of  veu- 
trals;  supraveutral  1,  high  up,  its  distance  below  lateral  line  about  3 
in  orbit;  ventrals  3,  nearly  equidistant  ;  supraanals  4,  in  an  elegant 
curve,  concave  upward,  the  foremost  a  little  above  and  behind  the  base 
of  ventral  flu,  the  hindmost  immediately  under  lateral  line,  a  very  little 
behind  first  anterior  anal  spot;  anterior  anals  0,  equidistant  except  the 
first  and  second,  which  are  a  little  farther  apart;  posterior  anals  4, 
equidistant,  the  distance  between  first  posterior  anal  and  last  anterior 
anal  equal  to  distance  between  first  and  second  anterior  anals  ;  poste- 
rior lateral  1,  immediately  under  lateral  line  and  over  last  anterior 
anal;  caudals  2,  the  distance  between  them  equal  to  distance  between 
anterior  caudal  spot  and  the  hindermost  spot  of  posterior  anal  series. 
Photophores  not  divided  into  halves  by  dark  bands.  A  small  glandu- 
lar patch  on  back  of  peduncle  immediately  in  front  of  rudimentary 
caudal  rays.  Postorbital  part  of  head  2  in  its  whole  length.  Origin 
of  first  dorsal  midway  between  tip  of  snout  and  anterior  rudimentary 
caudal  rays.  Distance  between  dorsals  very  little  greater  than  dis- 
tance between  origin  of  anal  and  base  of  ventrals;  from  tip  of  snout  to 
base  of  ventrals  a  little  less  than  from  tip  of  snout  to  origin  of  dorsal. 
Base  of  dorsal  about  2},  base  of  anal  If  in  head.  Kays  of  all  the  fins 
more  or  less  injured;  pectorals  narrow,  slender,  very  long,  reaching 
about  to  origin  of  anal. 

Color  (hi  alcohol). — Scaleless  parts  of  skin  dusky  to  blackish  brown. 
Scales  silvery,  steel  blue,  iridescent;  cheeks  and  opercles  silvery,  iri- 
descent. Snout  whitisii.  Base  of  caudal  and  anal  and  upper  rays  of 
pectoral  blackish;  ventrals,  lower  short  rays  of  pectoral,  and  distal 
part  of  anal  white;  caudal,  first  dorsal,  mouth  cavity,  and  anterior 
part  of  gill  cavity  dusky.  Adipose  dorsal  white,  black  at  base.  Perito- 
neum black. 

One  specimen,  4  inches  long,  from  station  .'S4(i7 ;  310  fathoms. 
Type.— Xo.  47711,  K.S.N.M. 

DASYSCOPELUS  PRISTILEPIS,  new  species. 

(Plato  XXXIX,  fig.  1.) 

Head3|;  depth  4.}.  D.  12  to  13;  anal  18;  pectoral  about  17;  ven- 
trals 8;  lateral  line  (pores)  35  to  38. 

Body  elongate,  compressed,  heavy  in  front,  its  greatest  width  (over 
the  pectorals)  li  in  the  depth.  Depth  at  nape  and  at  origin  of 
first  dorsal  equal;  thence  to  the  caudal  the  dorsal  outline  descends 
gently  and  regularly,  while  the  ventral  outline  ascends  more  rapidly 
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under  the  base  of  the  anal  than  elsewhere.  Least  depth  of  peduncle 
about  3  in  depth  of  trunk.  Head  heavy,  compressed,  its  greatest 
width  about  1J,  its  width  at  anterior  rim  of  orbit  3,  in  its  greatest 
depth.  Orbit  large,  circular,  2J  in  head,  far  forward,  its  dorsal  rim 
nearly  entering  the  profile.  Interorbital  space  broad,  nearly  flat,  nar- 
rower forward,  its  width  above  center  of  eye  about  3  in  head.  Snout 
steep,  very  short,  bluntly  rounded,  its  tip  nearly  on  a  level  with 
the  lower  edge  of  pupil.  Nostrils  on  a  level  with  center  of  eye,  the 
posterior  much  larger,  close  to  the  anterior  rim  of  orbit.  Mouth 
oblique,  the  gape  slightly  curved,  maxillary  1|  in  head,  reaching  to 
vertical  irom  posterior  rim  of  orbit.  Narrow  bands  of  villiform  teeth 
on  jaws;  minute  asperities  on  vomer  and  palatines.  Posterior  edge  of 
preopercle  nearly  vertical.  Opercle  thin,  its  posterior  margin  rounded 
with  only  a  slight,  blunt  point.  Gill  rakers  slender,  about  2.|  in  orbit, 
about  17  on  horizontal  limb  of  first  arch.  Scales  large,  firm;  their 
edges  strongly  toothed,  the  teeth  entirely  absent  or  obsolescent  on 
scales  of  lateral  line.  Scales  of  lateral  line  and  of  the  trunk  below  it 
with  the  vertical  diameter  much  greater  than  the  horizontal.  Large 
scales  on  checks  and  opercles,  2  in  a  transverse  series  between  lateral 
line  and  origin  of  first  dorsal. 

Photophores. — Mandibulars  3  pairs,  operculars  2,  the  lower  one 
small,  opposite  angle  of  jaws;  pectorals  3,  forming  an  isosceles  tri- 
angle with  the  apex  directed  backward,  the  upper  spot  a  little  above 
and  in  front  of  base  of  pectoral,  the  middle  one  immediately  under 
base  of  pectoral,  and  the  third  nearly  midway  between  this  one  and 
the  first  thoraic  spot;  thoracic  ~>,  nearly  equidistant,  the  hindermost 
in  front  of  external  end  of  base  of  ventral  fin;  supra vental  1,  midway 
between  ventral  fin  and  lateral  line;  ventrals  4,  equidistant;  supra- 
anals  3,  in  a  gently  curved  line,  with  the  concavity  forward,  nearly 
equidistant,  the  lowermost  above  the  hindermost  ventral  spot,  the 
uppermost  immediately  under  lateral  line;  anterior  anals  8,  equidis- 
tant, in  a  nearly  straight  line;  postero-Iateral  1,  under  lateral  line  and 
above  last  supraanal  spot;  posterior  anals  4,  equidistant;  caudals  2, 
close  together  near  ventral  profile.  Bach  of  the  spots  surrounded  by 
a  broad,  black  rim,  but  not  divided  into  two  halves  by  a  black  septum. 
Distance  from  tip  of  snout  to  origin  of  dorsal  2?, ;  to  root  of  ventrals 
2|;  from  root  of  ventrals  to  origin  of  anal  (i;  base  of  anal  4;  base  or 
dorsal  6  to  7  in  length  of  body.  Pectoral  fin  a  little  below  the  levei 
of  center  of  eye,  narrow,  slender,  the  longest  rays  about  ~>  in  length  or 
body.  Ventral  rays  strong  (broken  off).  Anterior  anal  rays  much 
stronger  and  longer  than  the  posterior;  dorsal  rays  in  a  groove  formed 
by  elongate  scales.   Caudal  deeply  forked. 

Color  (in  uleohol). — Back  and  top  of  head  blackish;  sides,  opercle, 
and  cheek,  and  under  side  of  lower  jaw  silvery;  all  the  scales  with 
metallic  luster;  snout  yellowish  white.  Gill  and  mouth  cavities  black- 
ish, first  dorsal  and  caudal  fins  dusky,  the  others  pale.  Peritoneum 
blackish  brown. 
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Two  specimens,  2£  inches  long,  from  station  2811  (surface  tow  net, 
lat.  N.  2P  l.V  4!)",  long.  \V.  157°  44'  27"). 
Type.— So.  47737,  U.S.N.M. 

NEOSCOPELUS  MACROLEPIDOTUS,  Johnson. 

Nine  specimens,  4  to  s.l  inches  long,  from  stations  3470  and  3474: 
343  anil  375  fatlioms  respectively. 

Taken  heretofore  at  Madeira  (Johnson)  and  Kermadec  Islands  (Chal- 
lenger). 

Family  MAT'ROLIOI D.E. 
ARGYRIPNUS,  new  genus. 

Body  much  compressed,  oblong  or  elongate.  passing  gradually  into 
the  slender  tail,  covered  with  very  thin,  flexible,  cycloid,  deciduous 
scales.  Head  longer  than  deep,  without  spines,  its  bones  thin  and 
flexible.  Maxillary  sickle-shaped,  with  spatulate  supplemental  bone. 
Eye  large.  Dorsal  fin  on  middle  of  back,  without  anterior  spinous 
dilatation.  A  large  (double)  luminous  organ  on  preoperele  and  scries  of 
equidistant  organs  on  branchiostegals.  isthmus,  breast,  abdomen,  and 
lower  part  of  side.  A  continuous  scries  from  above  base  of  ventral 
fin  to  about  the  end  of  the  anterior  third  of  the  base  of  the  anal  tin. 
A  closely  set  series  of  five  sj>ots  above  middle  of  anal  fin,  and  another 
series  of  fifteen  beginning  above  hinder  end  of  anal  and  extending  to 
the  anterior  rudimentary  rays  of  the  caudal. 

ARGYRIPNUS  EPHIPPIATUS,  new  species. 

(Plate  XXXIX,  lig.  2.) 

Head  a  little  more  than  3;  depth  3^.    D.  10;  A.  22;  P.  15. 

Body  strongly  compressed,  its  width  2jj  in  the  greatest  depth.  Dor- 
sal and  ventral  outlines  nearly  similar,  but  the  former  descends  more 
rapidly  under  the  dorsal  fin  than  elsewhere  and  the  latter  ascends  a 
short  distance  very  abruptly  behind  the  base  of  ventral  fins.  Depth 
of  body  at  the  nape  and  at  origin  of  dorsal  fin  equal;  least  depth  of 
peduncle  3  in  greatest  depth  of  body.  Head  compressed,  its  greatest 
width  (behind  the  orbit)  2  in  its  greatest  depth;  its  dorsal  and  ventral 
profiles  similar,  stongly  curved.  Orbit  large.  2  J  in  head,  circular,  its 
upper  margin  entering  profile.  Interorbital  space  (somewhat  crushed 
in  the  single  specimen)  about  51  in  head,  .Snout  broad,  short,  about  2 
in  orbit,  its  tip  on  a  level  with  center  of  eye.  Mouth  wide,  very  oblique 
anteriorly.  Premaxillary  slender,  nearly  as  long  as  orbit,  forming  an 
angle  of  about  45"  with  axis  of  body,  its  lower  end  reaching  about  to 
the  vertical  from  anterior  margin  of  orbit.  Maxillary  reaching  very 
nearly  to  posterior  margin  of  orbit,  somewhat  sickle- shaped,  with  a 
rather  sharp  curve  opposite  the  lower  end  of  the  premaxillary,  and 
slightly  overlapped  at  its  posterior  end  by  its  spatulate  supplemental 
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bone.  Lower  jaw  entirely  included  laterally,  and  concealed  by  the  over- 
hanging maxillary,  carved  upward  anteriorly,  its  tip  entering  profile. 
Teeth  on  premaxillary,  maxillary,  mandible,  and  palatines,  few,  in 
single  series,  sharp  and  slender;  a  tooth  on  each  premaxillary  about 
midway  of  its  length,  the  anterior  tooth  of  the  palatine  series  and  one 
or  more  at  the  side  of  the  lower  jaw  longer  than  the  rest.  Tongue 
broad,  free  in  front.  Preopercnlar  edge  nearly  vertical.  Gill  mem- 
branes not  united.  1'seudobranchia;  large.  Gill  rakers  long,  _!i  in 
orbit,  15  on  anterior  limb  of  first  arch.  Bones  very  thin  and  flexible, 
the  usual  deep-sea  characters  prominently  developed.  Scales  large, 
very  thin  and  flexible,  cycloid,  highly  deciduous,  nearly  all  lost  in  the 
type  specimen,  which  is  here  figured  as  it  appears,  scaleless  with  con- 
spicuous muscular  impressions. 

Phosphorescent  organs. — Two  on  opercle  below  the  level  of  the  orbit,  one 
above  the  other,  at  the  two  ends  of  a  short  vertical  steel-blue  band  from 
which  they  are  separated  by  small  black  cross  bands;  one  on  cheek 
immediately  behind  tip  of  maxillary;  5  oblong  (vertical)  spotson  branch  - 
iostegal  membranes;  a  curved  row  of  6  nearly  circular  spots  from  base 
of  pectoral  to  anterior  end  of  isthmus;  a  nearly  straight  row  of  10, 
equidistant,  circular  and  smaller,  on  each  side  of  middle  line,  beginning 
at  humeral  symphysis  and  running  along  abdomen  to  front  of  base  of 
veutrals;  a  series  of  7  oblong,  vertical  organs,  yellowish  at  the  lower 
and  pearl-colored  at  the  upper  end,  farther  up  on  the  side,  on  a  level 
with  the  pectoral  fin;  immediately  behind  this,  over  the  root  of  the 
ventral  fin,  begins  a  series  of  19  organs  which  gradually  become  smaller 
posteriorly,  and  runs  gently  dorsalward  to  origin  of  anal,  then  rises  a 
little  higher  with  an  abrupt  curve  and  continues  horizontally  to  about 
the  end  of  the  anterior  third  of  base  of  anal;  behind  this  a  series  of  5 
small  organs  above  the  middle  of  anal;  a  series  of  15  very  small  organs 
begins  just  in  front  of  the  end  of  the  anal  and  extends  along  its  base 
and  close  to  the  mid- ventral  line  of  the  caudal  peduncle  to  the  root  of  the 
anterior  caudal  rudiments;  probably  one  in  front  of  aud  one  behiud 
the  orbit  (injured.) 

Distance  from  tip  of  snout  to  origin  of  dorsal  2|  in  length  of  body, 
from  tip  of  snout  to  root  of  ventrals  to  origin  of  anal  1J,  length  of 
base  of  dorsal  7*  base  of  anal  in  length  of  body.  Vent  midway 
between  root  of  ventrals  and  origin  of  anal.  Pectoral  fin  very  low,  the 
lower  end  of  its  base  nearly  entering  ventral  profile,  narrow,  its  longest 
rays  reaching  the  vent,  4  in  length  of  body.  Hays  of  all  other  fins 
badly  injured;  anterior  rays  of  anal  much  stronger  than  the  posterior. 
Origin  of  anal  a  little  in  front  of  end  of  first  dorsal. 

Color  (in  alcohol). — Snout  and  most  of  jaws  yellowish  white;  poste- 
rior part  of  interorbital  space,  occiput,  and  back  nearly  to  dorsal  fin, 
upper  three-fourths  of  eyeball,  sides  of  head  behind  orbit,  isthmus, 
breast,  abdomen,  areas  occupied  by  the  phosphorescent  organs,  gill  and 
mouth  cavities,  black.    Small  black  dots  at  the  base  of  the  rays  of  the 
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dorsal  and  the  anterior  rays  of  the  anal;  pectorals  dusky,  other  fins  pale; 
a  black  area  on  posterior  part  of  peduncle  and  two  black  spots  at  the 
base  of  the  dorsal  and  ventral  caudal  rays.    Peritoneum  black. 

One  specimen,  3J  inches  long,  considerably  injured  about  head  and 
nns.    Station  3472;  2!>.">  fathoms. 

Tjrpe.— Xo.  47708,  i:.S.N'.M. 

Family  STE1(X(  >PTYCH]  1 ) JO. 
POLYIPNUS  SPINOSUS,  Gunther. 
One  specimen,  2  inches  long.    Station  317(>;  2!I8  fathoms. 

STERNOPTYX  DIAPH ANA  ( Hermann). 

Two  specimens,  If  inches  long,  from  station  .1473;  31.'!  fathoms. 

Locality. — Atlantic  and  Pacilic.  (iiinther  describes  two  forms  of 
this  species.  These  two  specimens  belong  to  the  form  with  larger  eye. 
and  the  upper  part  of  the  mouth  conspicuously  above  the  level  of  the 
lower  margin  of  the  orbit. 

MELANOSTOMA  ARGYREUM,  new  species. 
(Plate  XXXIX,  lig.  3.) 

Head  2ft;  depth  3*.  D.  IX-I,  9;  A.  [1,7:  I1.  14,1.'.;  V.  I,  ."i ;  lateral 
line  28  to  2!)  (  +  2,  3  on  tail). 

Body  elongate,  compressed,  its  width  at  base  of  jiectorals  nearly  2  in 
the  depth.  Least  depth  of  caudal  peduncle  2}  in  greatest  depth  of  body. 
Head  compressed,  its  greatest  width  \\  in  the  greatest  depth.  Dorsal 
and  ventral  profiles  convex,  similar.  Orbit  huge,  3  to  3^  in  head. 
Interorbital  space  convex,  its  width  a  little  less  than  orbit,  divided  into 
areas  by  a  series  of  low,  thin  ridges;  one  of  these,  not  quite  as  long  as 
the  snout,  extends  Ibrward  along  the  median  line  of  the  occiput  to 
about  the  vertical  from  the  posterior  margin  of  the  orbit;  on  each  side 
of  this,  a  little  behind  its  anterior  end,  begins  a  curved  ridge  which 
runs  forward  and  outward  to  about  the  vertical  from  the  hinder  edge 
of  the  pupil  and  thence  forward  and  inward  to  the  median  line  between 
the  anterior  nares.  these  symmetrical  ridges  forming  a  pear-shaped 
figure  with  its  pointed  end  directed  forward;  on  each  side,  at  the 
greatest  convexity  of  the  above  ridges,  at  the  vertical  of  the  posterior 
margin  of  the  pupil,  begins  another  ridge  which  runs  straight  forward 
and  outward  close  to  the  antero-dorsal  margin  of  the  orbit,  then  curves 
inward  and  forward  inside  of  the  nares  to  a  point  in  advance  of  the 
anterior  nares  and  not  far  from  the  middle  line. 

Snout  1J  in  orbit,  its  tip  about  on  a  level  with  the  lower  margin  of 
the  pupil.  Posterior  nares  narrow,  vertical  slits  close  in  front  of  rim 
of  orbit,  on  a  level  with  upper  rim  of  pupil;  anterior  nares  small,  cir- 
cular; the  distance  between  the  posterior  and  anterior  nares  .">  in  orbit. 
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Jaws  equal,  or  tbe  lower  very  slightly  projecting,  entering  the  steep 
profile.  Maxillary  with  a  ridge  along  the  middle,  reaching  to  or  a  little 
beyond  center  of  eye,  2J  in  head,  much  expanded  behind,  the  end 
emargiuate,  the  lower  posterior  angle  somewhat  enlarged  into  a  lobe. 
Small  teeth  in  bands  on  jaws,  vomer,  and  palatines;  a  large  canine 
tooth  inside  of  tbe  band  of  small  teeth  near  the  anterior  end  of  each 
premaxillary,  the  tip  of  the  lower  jaw  fitting  between  them.  Each 
ramus  of  the  lower  jaw  with  9  canine  teeth  in  a  single  series;  2  very 
close  together,  at  each  side  of  the  tip  of  the  lower  jaw;  just  outside  of 
these  a  depression  in  the  jaw  into  which  fits  the  canine  of  the  upper 
jaw;  behind  this  7  nearly  equidistant  teeth,  of  which  the  most  ante- 
rior is  the  smallest  and  the  fourth  largest  or  as  large  as  those  behind 
it.  The  small  teeth  outside  of  the  row  of  canines,  very  few  in  number 
in  the  lower  jaw.  The  canines  sometimes  as  few  as  5  in  number  on 
each  side.  Suborbital  ring  narrow.  Posterior  edge  of  preopercle 
nearly  vertical  and  straight,  directed  a  little  downward  and  backward 
and  very  slightly  curved  backward  near  its  posterior  end,  producing  a 
prominent  rounded  angle.  Both  edges  closely  serrated,  the  serrations 
strongest,  almost  in  the  form  of  small  spines,  at  the  angle.  The  ridge 
of  the  preopercle  forms  a  rounded  aud  obtuse  but  marked  angle,  its 
inferior  edge  serrated.  The  opercle  with  two  slightly  diverging  ridges, 
the  lower  nearly  horizontal  and  a  little  more  strongly  developed  than 
the  upper,  both  ending  in  small  spines.  Gill  rakers  13  on  the  anterior 
limb  of  first  arch,  the  longest  about  3  in  eye.  The  lateral  line  is  high 
up,  and  continued  onto  the  basal  part  of  the  caudal  fin.  Scales  large, 
thin,  cycloid,  very  deciduous;  2  in  a  transverse  series  between  the 
lateral  line  and  the  origin  of  first  dorsal  fin.  Iuterorbital  space,  snout, 
aud  lower  jaw,  aud  apparently  the  maxillary  and  opercles  scaleless. 
Cheeks  with  large,  thin,  embedded  scales.  Second  dorsal,  anal,  and 
caudal  scaly  on  their  basal  parts.  The  origin  of  the  first  dorsal  fin  is 
over  the  root  of  the  pectoral,  its  third  spine  probably  the  longest,  at 
least  half  as  long  as  head,  the  spines  slender  and  weak.  Origin  of 
second  dorsal  a  little  in  front  of  origin  of  anal,  the  rays  heavy.  The 
first  spine  of  the  anal  fin  short,  the  second  longer,  in  orbit,  the  soft 
rays  thick.  Caudal  deeply  forked,  the  longest  rays  at  least  half  length 
of  head.  The  ends  of  the  rays  of  second  dorsal,  of  anal,  aud  caudal 
all  injured.  The  upper  end  of  root  of  pectoral  about  on  a  level  with 
lower  edge  of  pupil,  the  width  of  the  base  less  than  half  orbit,  the 
longest  rays  (injured  at  tips)  at  least  two-ninths  of  body  length.  Root 
of  ventrals  under  root  of  pectorals.  Spine  of  ventral  fin  long,  2J  in 
head,  its  outer  edge  densely  serrate,  the  soft  rays  more  than  half  as 
long  as  head.  Distance  from  tip  of  snout  to  origin  of  first  dorsal  2!j  in 
length  of  body,  from  tip  of  snout  to  origin  of  anal  a  little  more  than 
li ;  from  root  of  ventrals  to  origin  of  anal  3J,  base  of  first  dorsal 
base  of  second  dorsal  8£,  distance  between  dorsals  10,  base  of  anal  9> 
in  the  body  length. 
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Color  (in  alcohol,  scatex  nearly  all  off). — Back  and  upper  part  of  sides 
light  brownish,  with  black  lines  at  the  edges  of  the  fallen  scales.  Top 
of  head  and  snout  dusky.  Sides  of  head  and  lower  three-fifths  of  trunk 
and  tail  silvery.  First  dorsal  flu  blackish  in  the  distal  half;  the  other 
fins  a  little  dusky.  Mouth  cavity  not  dark;  gill  cavity  a  little  dusky. 
Peritoneum  black. 

A  second,  smaller  specimen  differs  from  the  type  in  having  only  5 
instead  of  9  canines  in  each  lower  jaw,  its  depth  is  a  little  greater,  orbit 
larger,  gill  rakers  a  little  shorter.  Aside  from  some  very  slight  differ- 
ences iu  the  proportions,  it  agrees  in  eveu  minutest  details  with  the 
type. 

In  some  respects  close  to  Melmwstoma  japonicnm,  Steindachner  and 
Doderlein,  differing  from  it,  among  other  characters,  in  its  serrated  ven- 
tral spine,  larger  number  of  canine  teeth,  greater  length  of  second 
anal  spine,  in  the  color,  the  relative  development  of  the  two  opercular 
ridges,  and  the  absence  of  black  color  in  the  mouth  cavity. 

Two  specimens,  3J  and  5.J  inches  long,  from  stations  3472  and  3176; 
295  and  298  fathoms,  respectively. 

Type.— No.  47732,  U.S.N.M. 

Family  SCORPyFXID^. 
SCORP./ENA  REMIOERA,  new  species. 
(Plate  XL.) 

Head  2J  to  2£;  depth  1\.  D.  XII,  10;  A.  Ill,  5;  P.  21;  V.  1-5; 
lateral  line  29  (pores),  the  number  of  scales  much  larger,  not  to  be 
exactly  counted. 

Body  ovate,  deep,  strongly  compressed,  its  width  2*  in  its  depth. 
Least  depth  of  the  peduncle  i\  to  5  in  greatest  depth  of  body.  Head 
compressed,  its  width  1J  in  its  greatest  depth ;  its  profile  steep,  nearly 
straight.  Bones  of  skull  thin,  cavernous.  Orbit  moderate,  nearly  cir- 
cular, 4  iu  head.  Interorbital  space  flat,  with  a  pair  of  prominent  oval 
mucous  openings,  and  behind  these  a  larger  median  triangular  depres- 
sion covered  by  a  thin  membrane.  Snout  about  equal  to  orbit.  Spines 
of  head  small  and  sharp.  Preorbital  with  three  divergent  spines,  the 
first  directed  forward,  the  second  forward  and  downward,  and  the  third 
downward  and  backward.  Suborbital  stay  rather  prominent,. cavern- 
ous, with  usually  a  minute  spine  near  its  posterior  end.  Small  preocu- 
lar,  supraocular,  occipital,  and  paroccipital  spines  present.  Occipital 
ridges  thin  but  evident.  Preopercular  spines  divergent  5,  the  3  upper 
long  and  sharp,  second  usually  longest,  the  2  lower  small  or  obsolete. 
Operele  with  two  diverging  ridges,  the  lower  nearly  horizontal,  the 
upper  directed  upward  toward  the  tip  of  the  opercular  lobe,  both  end- 
ing in  sharp  spines.  Mouth  large,  but  little  oblique,  the  tip  of  the 
upper  jaw  about  on  a  level  with  the  lower  rim  of  orbit;  the  maxillary 
2  in  head,  reaching  a  little  beyond  pupil,  its  posterior  end  dilated,  If  in 
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orbit.  Harrow  bands  of  villiform  teetli  on  premaxillary  and  mandible; 
a  few  teetli  on  vomer ;  a  very  few  on  anterior  part  of  palatines.  Lower 
jaw  not  projecting,  its  tip  fitting  into  a  small  notch  between  premaxil- 
laries.  Small  psendobraucliia' present.  ( 1  ill  lamella' small ;  rakers  far 
apart,  rather  slender,  the  longest  about  24  in  orbit,  9  to  10  on  the 
anterior  limb  of  first  arch.  Scales  very  small,  cycloid,  somewhat 
deciduous,  10  to  11  in  a  transverse  row  between  lateral  line  and  origin 
of  spinous  dorsal.  Cheeks  and  opercles  scaly.  Interorbital  space, 
snout,  and  jaws  naked.  Pectoral  fin  broad,  its  base  3  in  deptli  of 
bodjT;  some  of  the  upper  rays  branched,  the  lower  rays  not  proeurreut 
or  thickened,  the  middle  rays  longest,  equal  to  deptli  of  body,  or  2f  in 
its  length,  reaching  to  or  nearly  to  the  end  of  the  base  of  the  anal  fin. 
Ventral  fin  under  the  pectoral.  1  in  length  of  body,  reaching  nearly  to 
vent,  the  spine  long  and  strong,  1^  in  the  soft  rays,  the  interior  ray 
attached  for  half  its  length  by  a  membrane  to  the  body  wall;  anal 
spines  slender,  graduated,  the  first  2  to  2.4  in  the  third,  the  third  equal 
or  nearly  equal  to  the  veutral  spine  and  a  little  shorter  than  the  soft 
anal  rays.  Dorsal  spines  slender,  sharp,  the  fourth  spine  longest,  twice 
as  long  as  the  first;  the  eleventh  very  small,  one-third  as  long  as  the 
first;  the  twelfth  long,  apparently  belonging  to  the  second  dorsal  fin, 
1J  in  the  fourth  spine;  the  soft  rays  about  equal  to  the  longest  spine. 
Caudal  fin  slender,  the  median  rays  longest.  Distance  from  tip  of 
snout  to  origin  of  spinous  dorsal  2£  in  body;  from  tip  of  snout  to  root 
of  pectorals  2J,  and  to  origin  of  anal  1J,  from  root  of  ventral  to  origin 
of  anal  3,  in  length  of  body.  ISase  of  soft  dorsal  a  little  more  than  two 
in  spinous  dorsal;  total  length  of  soft  and  spinous  dorsals  two  in 
length  of  body.  Length  of  anal  base  3J  to  4  in  head.  Mucous  system 
highly  developed.    Xo  dermal  flaps.    Vent  just  in  front  of  anal  fin. 

Color  reddish.  Skin  everywhere  densely  dotted  with  minute  black 
specks;  edge  of  spinous  dorsal  and  base  of  soft  dorsal,  basal  third  of 
anal  fin,  the  ventral  lins,  a  ventral  median  band  from  root  of  veutrals 
to  origin  of  anal,  a  spot  with  indefinite  outlines  under  spinous  dorsal, 
another  under  soft  dorsal  and  a  fainter  one  at  posterior  end  of  peduncle, 
the  gill  cavities  and  the  posterior  part  of  the  mouth  cavity,  and  the 
alimentary  canal  blackish  or  blackish  brown.  The  external  blackish 
areas  are  aggregations  of  dark  dots.    Peritoneum  mostly  silvery. 

Three  specimens,  3 \  to  4  }  inches,  from  station  3470;  2'JS  fathoms. 

Type.—yo.  47720,  U.S.N.M. 

Family  TE1GL1D.K. 

PERISTEDION  HIANS,  new  species. 
(Plate  XLI,  figs.  1,  2.) 

Head  (from  front  of  premaxillaries)  2i;  depth  6J.    D.  VII-22;  A, 
22;  P.  17  (2,  15);  lateral  line  about  34  (pores). 
Body  covered  with  S  series  of  spongy,  bony  plates  armed  with  sharp, 
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thin,  recurved  spines.  One  pair  of  plates  between  occiput  and  origin 
of  first  dorsal,  tbeir  spines  smaller  than  tbe  following  ones:  30  plates 
in  tbe  dorsal  series,  tlieir  spines  nearly  obsolete  on  tbe  caudal  peduncle. 
Tbe  superior  lateral  series  with  34  plates,  of  which  tbe  i  or  5  anterior 
ones  are  smaller,  with  smaller  spines,  and  forming  a  decurved  line 
from  upper  angle  of  opercle.  Beginning  with  tbe  fifth,  the  plates 
larger,  with  the  largest  spines  on  the  body.  Those  of  tbe  succeeding 
plates  decreasing  regularly  backward.  The  pores  of  the  lateral  line 
open  below  and  behind  the  spines  of  this  series.  A  space  behind  pec- 
torals naked;  behind  this,  about  at  the  beginning  of  the  distal  third  of 
pectoral  fin  begins  the  inferior  lateral  series  of  2.j  plates.  Twenty-six 
plates  in  the  ventral  series,  the  foremost  pair  about  twice  as  long  as 
wide,  their  length  about  five-sevenths  of  depth  of  body.  Two  pairs 
of  plates  of  this  series  in  front  of  vent,  tbe  spines  of  this  series  mostly 
weak,  obsolete  behind. 

Greatest  width  of  head  about  3  to  3J  in  length  of  body  (from  tip  of 
premaxillaries).  Edge  of  suborbital  ridge  slightly  denticulate  without 
spines  or  prominent  lobes  laterally,  terminating  behind  in  a  long,  slen- 
der spine  about  as  long  as  preorbital  projection.  Above  this  are 
smaller  spines,  varying  in  number  from  one  to  three.  Opercle  with 
one  moderate  ridge  ending  in  a  small  spine  and  above  this  another 
nearly  obsolete  ridge  without  spine.  Preorbital  projection  triangular, 
rounded  at  tip,  about  equal  to  intraorbital  space,  3J  in  distance  from 
tip  of  projection  to  front  of  orbit.  Orbit  1  in  bead.  Interorbital  spate 
concave,  about  5  in  head,  with  two  slight  longitudinal  ridges  diverg 
ing  backward  to  base  of  supraocular  spine,  thence  downward  and 
outward  behind  orbit  continuous  with  tbe  slight  paroccipital  ridge, 
which  ends  in  a  small  spine.  Supraocular  spines  short,  mostly  blunt, 
occipital  spines  larger,  compressed,  rather  sharp.  Width  of  mouth 
about 2J in  head;  distance  from  tip  of  lower  jaw  to  tip  of  premaxillaries 
nearly  equal  to  interorbital  space,  posterior  angle  of  lower  jaw  reach- 
ing beyond  anterior  third  of  orbit.  The  jaw  armed  on  the  outer  side 
posteriorly  with  two  flat,  finely  spinulous  plates.  Two  similar  plates 
behind  angle  of  jaw.  Teeth  none.  Seven  small  barbels  at  each  side 
of  jaw  anteriorly  and  two  on  its  inner  side  close  together  and  farther 
back.  The  large  barbel,  reaching  to  or  beyond  vent,  provided  on  its 
anterior  margin  with  a  fringe  of  smaller  barbels.  The  longest  gill 
rakers  about  4  in  orbit.  Ventrals  reaching  vent.  Pectorals  reaching 
beyond  origin  of  anal,  the  upper  free  ray  nearly  as  long  as  longest 
pectoral  ray. 

Color  (in  ulcohol). — Head  somewhat  dusky;  first  dorsal,  pectorals, 
and  ventrals  blackish,  paler  at  base;  axils  dusky;  second  dorsal  with 
a  narrow  black  edge  anteriorly.  Peritoneum  black.  Length  7  inches. 
In  a  young  specimen  the  dark  coloring  more  marked,  the  distal  half  of 
the  long  barbel  blackish,  the  spines  sharper;  edge  of  suborbital  ridge 
with  two  small  but  marked  triangular  projections  on  the  lines  of 
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posterior  suture  of  preorbital  aud  the  anterior  suture  of  preopercle. 
The  upper  spineof  preopercle  miuute.  Head  relatively  longer;  depth  5J. 

Twelve  specimens,  4  to  71  inches,  from  stations  3470,  3472,  aud  3476; 
343,  295,  and  298  fathoms,  respectively. 

Type.— So.  47730,  U.S.N.M. 

Family  MACBOURlDiE . 

CCELORHYNCHUS  PARALLELUS,  GUnther. 

One  specimen,  4  j  inches  long,  from  station  3473 ;  313  fathoms.  Taken 
by  the  Challenger  off  Xew  Zealand,  Kermadec  Islands,  and  Japan. 

CCELORHYNCHUS  GLADIUS,  new  species. 
(Plate  XLI,  fig.  3.) 

Head  3|;  depth  9.1 ;  B.  0.  First  dorsal  1, 10  to  1, 11;  second  dorsal 
quite  well  developed  anteriorly,  its  longest  rays  nearly  equal  to  inter- 
orbital  space;  anal  rays  delicate,  slender;  pectorals  18;  ventrals  7. 

Top  of  head  evenly  rounded,  both  transversely  and  longitudinally. 
Snout  depressed,  turned  upward  (its  dorsal  profile  concave),  very  long, 
narrowed  anteriorly,  its  tip  prodnced  as  a  long,  strong,  horny  spine; 
length  of  snout,  including  spine,  more  than  half  head,  the  spine  about 
one-third  of  the  entire  snout.  The  strong  infraorbital  ridge  begins  at 
the  base  of  the  rostral  spine  and  extends  in  a  nearly  straight  line  down- 
ward, outward,  and  backward  far  beyond  orbit,  to  the  angle  of  the  pre- 
opercle. Interorbital  space  very  nearly  equal  to  long  diameter  of  orbit. 
A  pair  of  minute  parallel  spiny  ridges  on  occiput,  another  extending 
backward  us  a  continuation  of  the  upper  orbital  rim  to  above  upper 
angle  of  gill  opening.  Orbit  large,  oblong,  its  vertical  diameter  much 
less  than  the  longitudinal,  the  latter  1  \  in  the  postorbital  part  of  head, 
about  4^  in  the  whole  head.  Mouth  small,  entirely  inferior,  the  maxil- 
lary reaching  to  about  the  middle  of  the  orbit  or  a  little  beyond. 
Distance  from  tip  of  snout  to  front  of  preinaxillaries  very  slightly  less 
than  length  of  snout  and  a  trifle  less  than  one-half  length  of  head. 
Width  of  mouth  equal  to  longitudinal  diameter  of  orbit.  Teeth  in 
narrow  bands  on  both  jaws,  none  of  them  enlarged.  Angle  of  preoper- 
cle a  little  produced,  the  posterior  edge  of  preopercle  nearly  straight, 
directed  upward  aud  forward.  Barbel  minute,  slender,  about  'Ah  or  4  in 
the  orbit.  Gill  membranes  united,  joined  to  the  isthmus  without  free 
fold  behind.  Anterior  gill  slit  only  a  small  pore-like  opening.  Body 
compressed  throughout,  its  greatest  width  \\  in  its  depth;  trunk  aud 
tail  tapering  uniformly.  Scales  of  moderate  size,  0  or  7  scales  in  a  trans- 
verse series  between  the  lateral  line  and  origin  of  first  dorsal;  scales 
from  the  back  near  first  dorsal  fin  with  about  20  to  2.~>  small  spine- 
lets  in  usually  7  nearly  parallel  series,  one  from  back  in  front  of  first 
dorsal  with  11  spinelets  in  .">  series:  another  from  ventral  surface  near 
origin  of  anal  fin  with  19  spinelets  in  (>  series;  another  from  breast 
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with  10,  rather  irregularly  arranged.  All  of  the  dorsal  and  lateral  sur- 
faces of  head  densely  scaled ;  ventral  surface  of  head  and  snout  naked. 
A  narrowly  elliptical  pit  on  median  line  in  front  of  base  of  ventrajs, 
naked  in  the  young,  covered  with  cycloid  scales  in  adults.  Second  dor- 
sal spine  slender,  not  much  prolonged  beyond  the  rest,  apparently 
smooth,  but  with  2  excessively  minute  spiuclets,  and  2  still  more  minute' 
knobs,  all  placed  considerable  distances  apart.  Base  of  first  dorsal 
nearly  equal  to  iuterorbital  space;  distance  between  dorsals  only  one- 
third  interorbital  space.  Pectorals  narrow,  2  in  head  exclusive  of 
rostral  spine.  Outer  ventral  ray  somewhat  elongated  into  a  filament, 
nearlyas  long  as  pectorals,  not  reaching  origin  of  anal.  Distance  from 
veut  to  isthmus  about  1J  in  head  exclusive  of  rostral  spine;  from  base 
of  ventrals  to  origin  of  anal,  2  in  head;  vent  immediately  in  front  of 
anal  fin. 

Color  (in  alcohol). — Light  brownish,  head  a  little  dusky.  A  large 
round,  black  spot  immediately  above  and  behind  base  of  pectoral  fin. 
A  broad,  faint,  cross  band  above  origin  of  anal  fin,  and  four  other 
fainter  ones  on  the  tail.  A  small,  round,  brown  spot  on  middle  of 
occiput.  Ventral  part  of  trunk  brownish  black.  Branchiostegal  mem- 
branes with  minute  dark  specks.  First  dorsal  fin  white,  its  anterior  rays 
broadly  black-margined.    Ventrals  white. 

In  a  young  specimen,  2:<  inches  long,  the  rostral  spine  is  only  a  small 
but  well-marked  tlexible  point;  hence  the  head  relatively  shorter, .'!.]  in 
total ;  scales  very  deciduous,  their  spinelets  fewer,  relatively  longer  and 
more  slender;  first  dorsal  spine  with  3  or  1  very  minute  knobs  or  rudi- 
ments of  spinelets.  The  spinelets  on  the  characteristic  ridges  of  the 
head  sharp.  Outer  ventral  ray  much  prolonged,  reaching  far  beyond 
origin  of  anal;  the  color  bauds  more  marked.  Distance  from  vent  to 
base  of  ventrals  less  than  one-half  length  of  head  'abdomen  shorter 
than  in  adult). 

Four  specimens,  2 A  to  (rj  inches  long,  from  station  3172;  295  fathoms. 
Type—  No.  17700,  I'.S.N.M. 

CCELOCEPHALUS,  new  genus. 
CCELOCEPHALUS  ACIPENSERINUS,  new  species. 
(  Plate  XLII,  tig.  1.) 

Head  about  1§;  depth  6j  to  9;  B.  7.  First  dorsal  1,  10  to  1,  11; 
second  dorsal  low;  anal  rays  well  developed;  pectorals,  about  22  to 
21;  ventrals,  S  to  9.  Snout  much  depressed,  flat,  thin,  projecting  hori- 
zontally much  beyond  the  mouth,  its  tip  formed  by  a  bifid,  spinigerous 
tubercle,  its  length  2;;  in  head,  its  lateral  edges  fringed  with  a  thick, 
spinigerous  roll  of  integument,  extending  backward  to  and  contiguous 
with  the  prominent  infraorbital  ridge,  which  extends  to  below  the  pos- 
terior rim  of  the  orbit  and  divides  the  cheek  into  an  upper  somewhat 
sloping  and  a  lower  nearly  horizontal  part.    A  small,  bony  prominence 
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nearly  midway  of  this  lateral  ridge,  in  front  of  nostrils.  Interorbital 
space  Hat  between  the  two  slightly  raised  orbital  rims,  about  equal  to 
vertical  diameter  of  orbit.  Orbit  large,  the  longitudinal  much  greater 
than  the  vertical  diameter,  the  former  3J  to  3j  in  head. 

Mouth  small,  wholly  inferior,  the  distance  from  tip  of  snout  to  pre- 
maxillaries  contained  2J  times  in  length  of  head;  the  middle  of  cleft  of 
mouth  slightly  behind  middle  of  head,  the  maxillary  reaching  about  to 
the  middle  of  eye;  its  length  one-third  of  snout  and  eye.  The  teeth  in 
villiform  bands  in  both  jaws,  none  of  them  enlarged.  Angle  of  pre- 
opercle  a  little  prolonged  into  a  lobe,  the  posterior  margin  directed 
upward  and  forward.  Barbel  minute,  about  5  in  orbit.  Gill  mem- 
branes broadly  united,  with  a  moderate  free  fold  behind. 

Body  compressed,  its  width  only  about  one-half  its  depth.  Base  of 
first  dorsal  oblique,  its  origin  well  elevated  above  general  profile. 
Scales  with  15  to  20  spinelets  in  about  4  to  0  parallel  series.  Scale 
from  interorbital  base  with  about  40  spinelets  in  about  9  radiating 
series.  About  7  scales  in  a  transverse  series  between  lateral  line 
and  origin  of  first  dorsal.  Interorbital  space,  upper  side  of  snout,  and 
infraorbital  ring  scaly ;  entire  lower  side  of  head,  including  under  side 
of  suout  and  suborbital  region,  naked.  Second  dorsal  spine  a  little 
curved,  sharply  serrate,  prolonged  into  a  filament,  1  j  in  head.  Base  of 
first  dorsal  less  than  interorbital  space;  distance  between  dorsals  less 
than  twice  the  base  of  the  first  dorsal.  Pectorals  near  axis  of  body, 
slender,  2  to  2£  in  head.  Inner  ventral  rays  reaching  about  to  origin  of 
anal,  the  outer  ray  prolonged  into  a  filament  nearly  twice  as  long  as  the 
inner  rays.  Xo  naked  pit  between  bases  of  ventrals.  Distance  from 
vent  to  isthmus,  2£  in  length  of  head.  Distance  from  vent  to  origin  of 
anal  but  half  its  distance  from  base  of  ventrals. 

Color  (in  alcohol). — Light  brownish;  snout  and  anterior  part  of 
head  translucent  whitish.  Inside  of  mouth,  gill  cavities,  and  abdomen 
blackish.  Fins  dusky.  Peritoneum  brownish  black  dorsally,  silvery 
ventrally. 

Twenty-one  specimens,  4^  to  1\  inches  long,  from  stations  .1170, 3471, 
3473,  3474,  3475,  and  3476;  343,  337,  313,  375,  351,  and  298  fathoms, 
respectively. 

Type.— So.  47721,  TJ.S.X.M. 

The  new  genus  Calocephalus  differs  from  Galorltynchus  only  in  having 
the  second  dorsal  spine  serrate.  It  is  of  doubtful  value,  especially  in 
view  of  the  rudimentary  serraj  present  on  the  second  dorsal  spine  of 
Colirrhynchus  ijludiun. 

MACROURUS  ECTENES,  new  species. 
(Plate  XLIV,  fig.  1.) 

Related  to  M.  radix. 

Head  7J;  depth  about  9£.  First  dorsal  I,  10;  second  dorsal  low; 
pectorals  about  22;  ventrals  9. 

Head  compressed,  deep,  its  sides  vertical.    Snout  short,  If  in  orbit, 
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scarcely  extending  beyond  mouth,  its  anterior  profile  subvertical,  its 
tip  distant  from  premaxillaries  one-half  length  of  orbit.  Tip  of  snout 
a  small  prominent  spinigerous  tubercle;  a  much  smaller  tubercle  at 
each  side  of  it.  A  median  ridge  extends  backward  from  the  tubercle 
to  about  the  middle  of  the  interorbital  space,  and  at  each  side  a 
smaller  ridge  from  the  minute  lateral  tubercles,  above  the  nostril  and 
coalesces  with  the  superior  orbital  rim.  A  small  spineless  groove 
between  the  median  and  each  of  the  lateral  ridges.  Interorbital  space 
If  m  orbit,  flat  or  a  little  concave.  Orbit  very  large,  2f  in  head, 
elliptic  m  shape,  its  greatest  diameter  obliquely  downward  and  back- 
ward. Mouth  small,  maxillary  reaching  about  to  front  of  pupil,  one- 
half  length  of  snout  and  eye.  Teeth  in  villiform  bands  in  both  jaws. 
Angle  of  preopercle  not  produced  backward.  Barbel  small,  scarcely 
half  the  diameter  of  orbit.  Gill  membranes  rather  broadly  united, 
with  a  narrow  free  fold  behind.  Anterior  gill  slit  very  short,  about  3 
in  diameter  of  orbit.  Body  compressed,  its  width  about  one-half  its 
depth.  Tail  very  slender.  Scales  somewhat  deciduous,  small,  very 
thin  and  flexible,  with  3  or  4  slender,  flexible  spinelets  (on  a  scale  from 
side  of  back,  near  first  dorsal  lin).  Scales  on  cheeks  and  top  of  head 
with  from  1  to  3  spines  in  a  single  series,  those  on  opercles  with  about 
8  or  fewer  spines,  usually  in  3  parallel  series.  Spines  on  head  shorter, 
suberect.  About  10  or  11  scales  in  a  transverse  series  between  lateral 
line  and  origin  of  first  dorsal.  Interorbital  space,  upper  side  of  snout, 
infraorbital  ring,  cheeks  and  opercles,  scaly.  Second  dorsal  spine 
serrate.  Base  of  first  dorsal  a  little  greater  than  interorbital  space. 
Interspace  between  dorsals  short,  about  equaling  base  of  first  dorsal. 
Pectorals  If  in  head.  Outer  ventral  rays  elongated  (but  broken  off 
in  the  single  specimen).  Distance  from  tip  of  snout  to  origin  of  anal 
only  twice  the  depth.  Origin  of  anal  under  middle  of  first  dorsal;  its 
distance  from  base  of  ventrals  five-sixths  diameter  of  eye.  Distance 
from  vent  to  isthmus  about  half  length  of  head,  vent  nearer  anal  than 
ventrals. 

Color  (in  alcolwl). — General  color  brownish  black.  Abdomen  jet 
black.  Mouth  and  gill  cavity  dusky  or  blackish.  Fins  dusky.  Peri- 
toneum black. 

One  specimen,  5{  inches  long,  from  station  347.'!:  313  fathoms. 
Type.— Xo.  47718,  T.S.X.M. 

MACROURUS  PROPINQUUS,  new  speciss. 
(Plate  XLII,  fig.  2.) 

Head  ">A  to  5|;  depth  CJ.  B.  7.  First  dorsal  I,  13;  pectorals  21  to 
22;  ventrals  16. 

Head  rather  large.  Snout  short,  broad,  overhanging  mouth  but 
lictle,  its  anterior  profile  nearly  vertical,  its  length  1J  in  orbit;  a  small 
median  spinigerous  tubercle  at  the  tip  and  an  indistinct  one  at  each 
side:  the  median  tubercle  nearly  on  a  level  with  upper  margin  of  orbit. 
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Interorbital  space  a  little  convex,  about  1^  to  \\  in  orbit.  Orbit  sub- 
circular,  3  to  3|  iu  head.  Mouth  small,  transverse,  with  but  little 
lateral  cleft,  the  maxillary  reaching  nearly  to  middle  of  pupil,  about  3 
in  head.  Teeth  in  both  jaws  in  villiform  bands,  the  outer  premaxillary 
series  somewhat  longer  than  those  behind,  but  only  indistinctly  differ- 
entiated from  them.  Vertical  edge  of  preopercle  not  serrulate,  liarbel 
moderate,  1 J  in  orbit.  Gill  membranes  broadly  united,  almost  without 
free  fold  behind.  Anterior  gill  slit  very  short,  about  one-half  diameter 
of  orbit.  Width  of  body  about  one-half  its  depth.  The  dorsal  profile 
rises  gently  from  tip  of  snout  to  origin  of  first  dorsal,  descending 
abruptly  under  this  fin,  thence  nearly  straight  to  end  of  tail.  Ventral 
outline  slightly  convex.  Scales  rather  small,  quite  deciduous,  those  on 
upper  part  of  side  near  dorsal  fin  with  about  25  moderate  spinelets 
arranged  in  1  to  8  parallel  rows.  Fourteen  scales  in  a  transverse  row 
between  lateral  line  and  origin  of  first  dorsal.  The  interorbital  space, 
upper  side  of  snout,  under  sides  of  rami  of  lower  jaw,  infraorbital  ring, 
cheeks,  and  opercles  completely  scaled.  Second  dorsal  spine  serrate, 
moderately  prolonged  in  a  filament,  the  length  of  which  can  not  be 
given  owing  to  mutilation;  base  of  first  dorsal  equal  to  orbit,  distance 
between  dorsals  three-fourths  base  of  first  dorsal.  Pectorals  near  axis 
of  body  14  in  head,  somewhat  mutilated.  Outer  ventral  ray  prolonged 
into  a  filament,  about  as  long  as  head.  Distance  from  tip  of  snout  to 
origin  of  anal  about  4  in  total.  Vent  about  halfway  between  base  of 
vcntrals  and  origin  of  anal. 

Color  (in  alcohol). — Brownish;  inside  of  mouth  and  gill  cavities, 
branchiostegal  membranes,  and  belly  black;  ventral  fin  and  distal  part 
of  first  dorsal  fin  dusky;  ventral  filament  and  the  other  fins  pale. 
Peritoneum  silvery,  washed  with  dark  brown. 

This  species  ditfers  from  M.  holocentrns  in  its  more  numerous  ventral 
rays,  smaller  scales  with  fewer  and  more  regularly  arranged  spinelets, 
in  its  dorsal  profile,  longer  barbel,  etc. 

Two  specimens,  6  and  inches  long,  from  stations  3473  and  3475; 
313  and  351  fathoms  respectively. 

Type.— ~So.  47741,  tT.S.X.M. 

MACROURUS  HOLOCENTRUS,  new  species. 
(Plate  XLIII.) 

Ilead  about  4j- ;  depth  about  0;  B.  7.  First  dorsal  1, 11  or  1 , 12 ;  sec- 
ond dorsal  low;  anal  rays  well  developed;  pectorals  20  to  21. 

Head  quite  firm,  compressed.  Snout  very  nearly  equal  to  orbit,  pro- 
jecting axially  beyond  mouth  for  about  half  that  distance,  its  lower 
profile  very  oblique;  in  shape  obtusely  conical,  with  a  median  and  two 
smaller  lateral  spinous  tubercles  in  front,  the  median  tubercle  nearly 
on  a  level  with  upper  margin  of  orbit.  Interorbital  space  nearly  flat, 
narrow.  1J  in  orbit.  Mouth  small  with  lateral  cleft.  I'reniaxillaries 
anteriorly  below  level  of  pupil.   Jl  axillary  reaching  not  quite  to  center 
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of  orbit,  about  3  in  head.  Teeth  in  villiform  bands  on  both  jaws,  the 
outer  series  of  premaxillary  teeth  longer  than  the  inner,  but  not  canine- 
like;  mandibular  teeth  smaller.  Orbit  3£  in  head,  its  upper  margin 
near  the  profile.  Posterior  edge  of  preopercle  nearly  vertical,  slightly 
serrulate.  Barbel  small,  scarcely  more  than  one- third  diameter  of  orbit. 
Gill  membranes  broadly  united  with  a  very  narrow  free  fold  behind. 
Anterior  gill  slit  very  short,  2J  to  2!  in  diameter  of  orbit.  Body 
compressed,  its  width  about  one-half  its  depth.  Scales  of  moderate 
size,  not  very  deciduous,  with  25  to  50  very  long  slender  backwardly 
directed  spinelets  arranged  in  about  8  to  10  somewhat  irregular  par- 
allel series;  9  to  10  scales  in  a  transverse  row  between  origin  of 
first  dorsal  and  lateral  line.  Interorbital  space,  upper  side  of  snout, 
infraorbital  ring,  under  sides  of  lower  jaw,  cheeks,  and  opercles  com- 
pletely scaled.  Anterior  part  of  lateral  line  with  a  strong  convex  curve 
reaching  middle  of  sides  slightly  in  advance  of  origin  of  second  dorsal. 
Second  dorsal  spine  serrate,  prolonged  into  a  filament,  its  length  slightly 
less  than  head.  Base  of  first  dorsal  much  greater  than  interorbital 
space,  nearly  equal  to  orbit.  Distance  between  dorsals  equal  to  twice 
the  base  of  first  dorsal.  Pectorals  near  axis  of  body,  slender,  about 
H  in  head.  Outer  ventral  ray  prolonged  in  a  slender  filament,  twice 
as  long  as  the  other  rays,  which  reach  origin  of  anal.  Origin  of  anal 
nearly  under  middle  of  interspace  between  dorsals.  Vent  twice  as  far 
from  origin  of  anal  as  from  axils  of  ventrals.  Distance  from  base  of 
ventrals  to  origin  of  anal  equal  to  length  of  snout.  A  small,  round, 
naked  pitbetween  bases  of  ventrals,  its  width  about  one-third  diameter 
of  pupil. 

Color  (in,  alcohol). — Light  brownish,  with  minute  dark  punctulations. 
Lips,  branchiostegal  membranes,  mouth  and  gill  cavities,  and  lower 
half  of  sides  of  trunk  brownish  black.  Abdomen  bluish  black.  First 
dorsal  and  ventral  fins  blackish,  the  ventral  filament  white;  basal  por- 
tion of  anterior  anal  rays,  blackish;  axil  of  pectorals  black,  the  fins 
slightly  dusky.  Peritoneum  silvery,  washed  and  dotted  with  brownish 
black. 

Three  specimens,  6^  to  7  J  inches  long,  from  stations  3474  and  3475; 
375  and  351  fathoms,  respectively. 
Type.— No.  47734,  U.S.X.M. 

MACROURUS  GIBBER,  new  species. 

(Plate  XLIV,  fig.  2.) 

Head  6J;  depth  about  13.  7.  First  dorsal  I,  11  or  I  12;  second 
dorsal  very  low;  anal  rays  well  developed;  pectorals  20;  ventrals  12 
to  13. 

Head  compressed,  deep,  its  greatest  depth  nearly  equal  to  its  length; 
cheeks  vertical.  Snout  short,  but  little  overhanging  the  mouth,  its 
length  a  little  less  than  diameter  of  orbit;  its  tip  is  a  small,  spiny 
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tubercle,  on  a  level  with  the  upper  rim  of  the  orbit;  behind  this  a  median 
ridge  running  up  on  the  interorbital  space;  on  each  side,  inline  with  the 
upper  rim  of  the  orbit,  is  another  smaller  ridge  parallel  with  the  median 
one,  and  ending  anteriorly  in  a  small,  spinous  tubercle.  The  infraor- 
bital ridge  is  nearly  vertical  and  ends  under  middle  of  orbit.  Space 
between  tip  of  snout  and  upper  jaw  nearly  vertical.  Interorbital  space 
flat,  very  nearly  equal  to  horizontal  diameter  of  orbit.  Orbit  moderate, 
its  longest  axis  nearly  vertical,  with  a  slight  obliquity  downward  and 
backward,  31  to  3|  in  head.  Mouth  very  oblique,  maxillary  scarcely 
reaching  front  of  pupil;  the  tip  of  the  premaxillaries  nearly  on  a  level 
with  the  center  of  the  eye.  Teeth  in  narrow  villiform  bauds  in  both 
jaws.  Angle  of  preopercle  not  produced,  its  posterior  edge  nearly 
straight,  directed  upward  and  backward.  Barbel  1  to  1J  in  orbit;  gill 
membranes  narrowly  united,  without  distinct  free  fold.  Length  of 
anterior  gill  slit  IJ  in  orbit. 

Body  compressed,  very  deep,  its  greatest  depth  at  origin  of  first  dor- 
sal equal  to  or  greater  than  the  length  of  the  head.  The  dorsal  profile 
ascends  somewhat  to  origin  of  first  dorsal,  drops  abruptly  under  this 
fin,  which  is  therefore  attached  to  the  posterior  slope  of  a  prominent 
hump,  and  then  runs  nearly  straight.  The  ventral  profile  ascends  rap- 
idly backward  from  origin  of  anal;  hence  the  tail  is  abruptly  narrower 
than  trunk,  but  tapers  uniformly  to  its  tip.  Scales,  small,  thin,  and 
flexible,  deciduous;  about  14  in  a  transverse  series  between  lateral  line 
and  origin  of  dorsal.  Scales  from  back,  behind  origin  of  second  dorsal, 
with  l.'S  to  17  small  spiuelets  arranged  in  about  5  or  6  nearly  parallel 
rows;  a  scale  from  back  in  front  of  first  dorsal  with  about  !)  spinelets 
in  3  rows.  Top  and  sides  of  head  scaly.  Second  dorsal  spine  ser- 
rate for  about  one-third  of  its  length,  prolonged  into  a  filament,  its 
whole  length  1|  times  as  long  as  head.  Base  of  first  dorsal  equal  to 
orbit,  1£  in  the  distance  between  the  dorsals.  Pectorals  slender,  three- 
fourths  as  long  as  head.  Outer  ventral  ray  prolonged  into  a  filament 
which  reaches  much  beyond  origin  of  anal,  about  2  in  head.  Origin  of 
anal  slightly  in  advance  of  origin  of  first  dorsal.  Distance  from  base 
of  ventrals  to  origin  of  anal  two-thirds  of  long  diameter  of  orbit.  Vent 
nearer  origin  of  anal  than  base  of  ventrals. 

Color  (in,  alcohol). — Body  brownish;  snout  light,  translucent;  lips, 
mouth  cavity,  under  side  of  head,  and  lower  side  of  trunk  black.  A 
vertical  bar  of  same  color  on  cheek  behind  angle  of  mouth,  not  reach- 
ing the  orbit.  Lining  of  gill  cover  black,  with  the  exception  of  an 
oblong  space  at  base  of  inner  brauchiostegal  ray,  which  is  silvery  white. 
Lining  of  clavicular  portion  of  gill  cavity  dusky  or  whitish.  Pectoral 
and  ventral  fius  dusky.    Peritoneum  dark  brownish,  silvery. 

Seventeen  specimens,  5J  to  8J  inches  long,  from  stations  3474  and 
3475;  375  and  351  fathoms,  respectively. 

Type.— So.  47733,  U.S.N.M. 
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HYMENOCEPHALUS  ANTR^US,  new  species. 
(Plate  XLVI,  fig.  2.) 

Head  of  to  G£;  depth  8  to  8J;  B.  7.  First  dorsal  1, 9  to  1, 11;  pecto- 
rals 13  to  16;  ventrals  12. 

Head  large,  squarish,  its  cavities  greatly  developed,  rooted  over  by 
very  thin  membrane;  the  bones  very  thin,  translucent  and  flexible. 
Sides  of  head  vertical ;  snout  very  short,  bluntly  rounded,  with  slightly 
projecting  median  point,  below  which  the  profile  is  vertical;  snout 
about  2  in  vertical  diameter  of  orbit.  Interorbital  space  flat,  1 J  in  ver- 
tical diameter  of  orbit,  to  3g  in  head.  Orbits  and  nostrils  with 
prominent  bony  rims;  most  of  head  covered  by  a  translucent  integu- 
ment, the  shrinkage  of  which  makes  the  bones  unduly  prominent. 
Mouth  terminal,  not  overpassed  by  snout,  somewhat  oblique,  the  lower 
jaw  included;  maxillary  reaching  beyond  hinder  edge  of  orbit.  2  in  head. 
Teeth  small,  in  very  narrow  villiform  bands  on  both  jaws.  Those  on  sides 
of  lower  jaw  sometimes  in  a  single  series.  Orbit  very  large,  its  horizon- 
tal diameter  2r;  in  head,  its  vertical  diameter  2i  in  head,  its  upper  edge 
entering  the  profile.  Angle  of  preopercle  rounded,  its  posterior  edge 
vertical.  Barbel  wanting  or  excessively  minute.  Gill  membranes 
united  in  front,  not  attached  to  isthmus.  First  gill  slit  nearly  equal  to 
diameter  of  orbit.  Body  moderately  compressed,  its  width  about  two- 
thirds  of  the  depth.  Tail  very  sleuder.  Trunk  and  tail  tapering 
almost  uniformly  from  head  to  tip  of  caudal.  Scales  very  deciduous, 
large,  very  thin  and  flexible,  cycloid,  smooth;  about  5  rows  between 
lateral  line  and  origin  of  first  dorsal.  The  scales  that  were  still  in 
place  were  very  few,  but  the  above  description  applies  to  scales  studied 
in  position  on  the  shoulder,  on  the  back  in  front  of  first  dorsal,  on 
upper  part  of  side  below  first  dorsal,  on  lateral  line,  and  on  belly 
behind  the  base  of  the  ventrals.  Second  dorsal  spine  smooth.  Base 
of  first  dorsal  equal  to  interorbital  space;  distance  between  dorsals 
about  equal  to  twice  the  base  of  first  dorsal.  Pectorals  very  narrow 
and  slender,  1J  in  head.  Base  of  ventrals  under  pectorals,  rays 
slender,  the  outermost  elongated  into  a  filament  reaching  much  beyond 
origin  of  and.  Distance  from  tip  of  snout  to  origin  of  anal  about  3j 
in  total.  Vent  far  back,  just  in  front  of  origin  of  anal.  Distance  from 
vent  to  isthmus  at  least  as  great  as  length  of  head. 

Color  (in  alcohol). — Trunk  dark  brown;  tail  light,  marked  with 
darker  brown;  a  line  of  dark-browu  dots  along  axis  of  tail  and  a  dark 
mark  at  the  base  of  each  ray  of  anal  and  second  dorsal  fins.  Jaws, 
breast,  and  belly  to  origin  of  anal,  intense  black ;  sides  of  head  and 
trunk  silvery,  washed  with  blackish.  Gular  membrane  translucent, 
with  a  network  of  brown  lines;  lateral  portions  of  isthmus,  and  a 
streak  extending  from  them  posteriorly  above  base  of  ventrals,  silvery, 
crossed  by  extremely  fine  parallel  brown  lines,  hardly  to  be  distin- 
guished without  the  aid  of  a  lens.  Base  of  first  dorsal  dusky,  fins 
otherwise  pale.    Iuside  of  mouth  dusky  or  blackish.  Peritoneum 
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silvery  or  blackish  silvery.  The  typical  deep-sea  characters  are  very 
marked. 

Ninety  one  specimens,      to  7  inches  long,  from  stations  3467,  3470, 
3471,  and  3470;  310,  343,  337,  and  298  fathoms  respectively. 
Type.— So.  47735,  U.S.N.M. 

TRACHONURUS  SENTIPELLIS,  new  species. 
(Plate  XLV,  fig.  1.) 

Head  about  6£;  deptli  about  8.  First  dorsal  1, 8;  pectorals  16  to  17 ; 
ventrals  7;  second  dorsal  low;  anal  rays  well  developed. 

Head  compressed,  squarish,  the  sides  vertical.  Snout  short,  obtusely 
conical,  overhanging  the  mouth  but  little,  without  tubercles,  a  little 
shorter  than  orbit.  Interorbital  space  flat,  a  little  greater  than  diame- 
ter of  orbit.  Orbit  moderate,  nearly  circular,  3f  in  head.  Mouth  lateral, 
entirely  below  lower  rim  of  orbit,  maxillary  reaching  a  little  beyond  mid- 
dle of  orbit.  Teeth  in  villifonn  bands  iu  both  jaws;  the  outer  series  of 
the  upper  jaw  slightly  enlarged.  Barbel  small,  about  2§  in  orbit.  Gill 
membranes  united  with  a  broad  free  fold  behind.  Anterior  gill  slit 
short,  about  2^  in  orbit.  Scales  firmly  embedded,  but  distinct,  imbri- 
cated, rather  small;  8  scales  in  a  transverse  row  between  'the  lateral 
line  and  origin  of  first  dorsal.  Scales  from  the  side  above  the  lateral 
line  with  10  to  11  long,  strong  spinelets  frequently  arranged  in  3  radiat- 
ing series;  others  from  back  behind  origin  of  second  dorsal  and  from 
side  near  origin  of  anal  with  about  8  spinelets  similarly  arranged;  one 
from  far  back  on  tail  with  9  spinelets  in  5  series;  others  from  the  back 
in  front  of  the  first  dorsal  with  8  to  10  spinelets  irregularly  arranged. 
Spines  on  head  and  anterior  part  of  body  short  and  suberect;  poste- 
riorly becoming  long,  very  slender,  and  closely  appressed.  Series  of 
scales  along  the  base  of  anal  enlarged,  each  scale  bearing  a  single 
oblique  row  of  spines  larger  than  those  elsewhere  on  body.  Posteriorly 
on  tail  and  at  extreme  anterior  end  of  anal  these  enlarged  scales  merge 
into  the  ordinary  scales  of  the  respective  regions.  Scales  along  base 
of  dorsal  not  enlarged,  some  of  them  showing,  however,  a  single  oblique 
series  of  slightly  enlarged  spinelets.  The  whole  head,  except  lips  and 
gular  and  brauchiostegal  membranes,  completely  scaled.  Second  dorsal 
spine  smooth,  slender,  IrJ  in  head.  Base  of  first  dorsal  a  little  more 
than  half  as  long  as  orbit.  Distance  between  dorsals  about  twice  the 
base  of  the  first  dorsal.  Pectorals  narrow,  about 2J  in  head.'  Ventral 
rays  reaching  about  to  origin  of  anal,  the  outer  ray  but  little  prolonged. 
Space  between  base  of  ventrals  and  origin  of  anal  naked.  Vent  nearer 
the  latter.  Distance  between  base  of  ventrals  and  origin  of  anal  two- 
sevenths  of  length  of  head.  ( >rigiu  of  anal  under  middle  of  interspace 
between  dorsals. 

Color  (in  alcohol). — Dark  brownish,  darker  anteriorly.  Lips,  mouth, 
and  gill  cavities,  lining  of  esophagus  and  the  belly,  bluish  black.  Fins 
dusky,  ventrals  blackish.   Peritoneum  black. 
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This  species  is  closely  related  to  Traclwnurus  rillosus,  Giinther,  but 
differs  from  that  in  being  less  slender,  in  its  larger  eye,  larger  mouth, 
longer  barbel,  number  of  dorsal  spines  and  pectoral  rays,  and  in  the 
number,  character,  and  arrangement  of  the  spinelets  of  the  scales. 

Two  specimens,  11}  inches  long,  from  station  3474:  375  fathoms. 

TyjK.—^o.  47!M0,  U.S.N.M. 

CHALINURA  CTENOMELAS,  new  species. 
(Plato  XLV,  fig.  2.) 

Head5J;  depth  G§;  B.  7.  First  dorsal  I.  10  to  I.  1-':  nectorals  21; 
ventrals  9  to  10. 

Head  cavernous,  compressed,  cheeks  nearly  vertical ;  snout  broadly 
triangular,  tapering  to  a  blunt  point,  short,  projecting  very  little  beyond 
mouth,  lg-  in  orbit,  its  tip  nearly  at  the  level  of  the  upper  margin  of  the 
orbits.  Interorbital  space  slightly  convex,  without  prominent  ridges, 
H  in  diameter  of  orbit,  a  slight  infraorbital  ridge  extending  from  tip  of 
snout  to  below  posterior  part  of  orbit.  Mouth  lateral,  oblique,  slightly 
overpassed  by  the  snout,  maxillary  reaching  nearly  to  vertical  from 
hinder  edge  of  pupil,  2J  in  head.  Premaxillary  nearly  as  loug  as  max- 
illary, heterodont,  with  an  outer  row  of  enlarged,  widely  set  curved 
teeth,  and  an  inner  villiform  band.  Mandibular  teeth  in  a  very  narrow 
band,  smaller  and  more  closely  set  than  the  outer  premaxillary  series. 
Orbit  elliptical,  large,  2£  to  3  in  head.  Posterior  edge  of  preopercle 
nearly  vertical,  a  little  incurved.  Length  of  barbel  1  to  1J  in  diameter 
of  orbit.  Gill  membranes  narrowly  united,  joined  to  the  isthmus  with 
a  narrow  free  fold  behind.  Length  of  anterior  gill  slit  equal  to  inter- 
orbital width.  Body  much  compressed,  its  greatest  width  less  than 
one  half  the  depth.  Base  of  first  dorsal  elevated,  oblique,  its  front  pro- 
jecting. Scales  somewhat  deciduous,  of  moderate  size,  with  15  to  20 
sharp,  slender  spinelets,  not  in  definite  series,  those  on  the  scales  of 
upper  side  of  head  and  back  and  abdominal  region  mostly  black. 
Whole  snout,  interorbital  space,  cheeks,  opercles,  and  under  side  of 
lower  jaw  scaly;  10  rows  between  lateral  line  and  origin  of  first  dor- 
sal. Second  dorsal  spine  somewhat  elongated,  with  25  or  30  small 
serrations.  Base  of  first  dorsal  equal  to  interorbital  space;  distance 
between  the  first  and  second  dorsals  twice  or  a  little  more  than  twice 
the  base  of  the  former.  Distance  from  tip  of  snout  to  origin  of  anal 
about  4  in  total  length.  Pectorals  in  axis  of  body  a  little  more  than 
half  length  of  head.  Ventral  rays  reaching  a  little  beyond  origin  of 
anal,  the  outer  rays  produced  into  a  short  filament.  Vent  but  little 
behind  base  of  ventrals,  distant  from  them  abont  one-third  its  distance 
from  front  of  anal.  Distance  between  vent  and  isthmus  more  than  half 
length  of  head. 

Color  (in  alcohol). — Upper  one-third  of  trunk  and  tail  brownish; 
cheeks  and  lower  two-thirds  of  sides  silvery;  sides  and  tail  speckled 
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with  brownish  dots.  Lips,  under  side  of  head,  brancbiostegal  mem- 
branes, gill  cavities,  back  part  of  mouth,  distal  part  of  first  dorsal,  base 
of  pectoral,  and  most  or  whole  of  ventral  fins  brownish  black.  Ventral 
part  of  body  from  the  isthmus  to  or  beyond  origin  of  anal  bluish  black; 
a  faint  dark  elongate  spot  under  the  posterior  part  of  orbit.  Perito- 
neum, bright  silvery,  dotted  with  black. 
Young  more  slender,  less  deep,  eye  larger. 

Seven  specimens,  4J  to  8  inches  long,  from  stations  3470  and  3472; 
343  and  295  fathoms,  respectively. 
Type.—Xo.  47704,  U.S.N. II. 

OPTONURUS  ATHERODON,  new  species. 
(Plate  XLVI,  fig.  1.) 

Head  5;  depth  5|;  B.  7.  First  dorsal  1, 10  to  I,  11;  anal  about  130; 
pectorals  20  to  23 ;  ventrals  10. 

Series  of  large,  cavernous  pits  and  depressions  on  top  of  head ;  supra- 
scapular region  and  preorbital  covered  with  thin  translucent  integu- 
ment. Head  very  cavernous,  compressed.  Snout  broad,  short,  1J  in 
orbit,  its  preoral  portion  3  in  orbit.  Interorbital  space  fiat,  1J  to  1J 
in  orbit.  A  median  ridge  extending  from  behind  tip  of  snout  over  the 
interorbital  space  to  about  opposite  the  middle  of  the  orbits,  where  it 
joins  a  transverse  ridge.  The  interorbital  space  between  this  ridge 
and  edges  of  the  orbits  covered  by  a  thin,  translucent  membrane  be- 
neath which  are  large  cavities.  A  pair  of  small,  curved  ridges  (with 
their  convex  sides  directed  medianward)  on  the  occiput.  Quite  promi- 
nent bony  rims  around  the  nostrils.  Mouth  terminal,  lateral,  oblique, 
jaws  about  equal,  the  lower,  little  included,  maxillary  reaching  middle 
of  orbit,  nearly  half  as  long  as  head,  its  posterior  end  much  narrowed 
and  directed  ventrally.  Premaxillary  nearly  as  long  as  maxillary, 
heterodont,  with  an  outer  series  of  widely  set  canines  with  distinctly 
arrow-shaped  tips,  and  an  inner  villiform  band.  Mandibular  teeth 
small,  closely  set  in  a  very  narrow  band,  the  inner  series  slightly 
enlarged.  Orbit  very  large,  in  head,  its  upper  edge  nearly  entering 
the  profile.  Preorbital  narrow,  2*  in  orbit.  Posterior  edge  of  preopercle 
nearly  vertical,  slightly  incurved.  Barbel  a  little  more  than  one-half 
length  of  orbit.  Gill  membranes  rather  broadly  united  in  a  free  fold 
across  the  isthmus.  The  length  of  the  anterior  gill  slit  1 J  to  1J  times 
the  interorbital  width.  Body  compressed,  its  greatest  width  one-half 
its  height.  Scales  very  deciduous,  of  moderate  size,  thickly  covered 
with  short  blackish  spinelets  not  arranged  in  series.  Head  apparently 
entirely  scaled;  10  to  12  series  between  origin  of  dorsal  and  lateral 
line.  Second  dorsal  spine  smooth,  lj  in  head.  Base  of  first  dorsal 
equal  to  interorbital  space.  Origin  of  first  dorsal  over  axil  of  pectorals. 
Second  dorsal  low;  distance  of  its  origin  from  end  of  first  dorsal  nearly 
three  times  the  base  of  the  latter.   Origin  of  anal  under  or  slightly  iu 
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front  of  end  of  first  dorsal ;  its  distance  from  base  of  ventrals  one-third 
to  one-fourth  of  length  of  head.  Pectorals  in  axis  of  body  narrow, 
slightly  more  than  half  length  of  head.  Outer  ray  of  ventrals  pro- 
duced into  a  filament  which  reaches  beyond  origin  of  anal.  Vent  well 
forward,  immediately  behind  base  of  ventrals;  no  naked  pit  between 
bases  of  ventrals.  Distance  between  vent  and  isthmus  more  than  half 
length  of  head. 

Color  (in  alcohol). — Cheeks,  opercles,  aud  lower  two-thirds  of  sides 
silvery;  the  sides,  especially  on  tail,  speckled  with  minute  dark  .dots. 
Upper  one-third  of  sides  brownish,  the  line  between  the  brown  and  the 
silvery  of  the  sides  sharply  defined.  Snout,  lips,  lower  side  of  head, 
branchiostegal  membranes,  gill  cavities,  aud  posterior  part  of  mouth 
cavity  brownish  black.  A  brown  band  from  eye  backward  and  down- 
ward across  cheeks.  A  fainter  band  from  eye  along  upper  edge  of 
cheeks  and  opercles;  a  third  band  seen  through  the  transparent  mem- 
brane covering  the  infraorbital  ring;  narrow  posterior  margin  of  pre- 
maxillary  velum  black;  a  small  black  blotch  either  side  of  vomer. 
Ventral  side  of  body  from  isthmus  to  or  a  little  beyond  origin  of  anal 
bluish  black.  Pectoral  and  ventral  fins  dusky.  Peritoneum  bright, 
silvery,  somewhat  dotted  with  black  specks. 

Thirty  specimens,  5£  to  13A  inches  long,  from  stations  3470,  .'547 1, 
3474,  3475,  and  3470;  343,  337,  375,  351,  and  29S  fathoms,  respectively. 

Type.— So.  4772!),  U.S.X.M. 

MALACOCEPHALUS  LiEVIS,  Lowe. 

Hitherto  recorded  only  from  the  Atlantic,  and  from  Andaman  Sea 
(Alcock). 

Ten  specimens,  the  smallest  12J  inches,  from  stations  3470. 3471.',  3475, 
and  3470 ;  343, 295, 351,  and  298  fathoms  respectively. 

Family  PLEUKOXECTID.E. 

PELECANICHTHYS,  new  genus. 

Eyes  and  color  on  the  left  side.  Mouth  symmetrical,  of  enormous 
extent,  gape  about  as  long  as  head.  Mandibles  extending  anteriorly 
far  beyond  tip  of  snout,  the  projecting  portion  decurved  aud  falciform; 
the  rami  very  slender  and  flexible,  each  rotating  inward,  so  that  the 
teeth  of  the  two  rami  meet  and  interlock  in  the  closed  mouth,  instead 
of  being  opposed  to  those  of  the  upper  jaw.  Mandibular  membranes 
voluminous,  forming  a  veritable  gnlar  pouch  and  permitting  wide 
divarication  of  the  mandibular  rami,  which  can  be  also  closely  apposed 
for  their  entire  length.  The  angular  forms  a  slender  process,  project- 
ing beyond  the  mandibular  articulation  and  extending  behind  the  pos- 
terior margin  of  the  opercle.  Premaxillary,  maxillary,  aud  palato- 
pterygoid  formed  of  three  very  slender  bony  rods,  parallel  and  closely 
juxtaposed  for  the  greater  part  of  their  length.    Branchiostegals  7. 
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Gill  rakers  absent.  Preopercular  margin  free.  Dorsal  and  anal  fins 
very  long,  the  former  commencing  on  the  snout.  Candal  peduncle 
extremely  short,  a  low  fm-fold  joining  dorsal  and  anal  with  rudimen- 
tary caudal  rays.  Caudal  lanceolate.  Ventrals  unsymmetrical,  the  left 
slightly  more  anteriorly  placed,  inserted  on  the  ridge  of  the  abdomen, 
its  membrane  leading  to  base  of  first  anal  ray.  Vent  displaced  well  to 
the  right  side  of  the  ridge  slightly  in  advance  of  front  of  anal,  a  small 
papilla  (genital  papilla  i)  occupying  a  corresponding  position  to  the  left 
of  the  ridge.  Scales  excessively  fine.  Lateral  line  single,  conspicuous, 
continued  on  to  the  caudal  fin ;  with  a  short,  low  anterior  arch. 

PELECANICHTHYS  CRUMENALIS,  new  species. 
(Plate  XLVII.) 

Head  (horizontal  length)  4^  to  4£  (5J  in  smallest  specimen) ;  depth 
3J  to  3f  (4  in  smallest);  dorsal  121;  anal  88;  pectorals  13  or  14;  ven- 
trals of  both  sides  with  6  rays;  about  230  to  240  pores  in  the  course  of 
the  lateral  line. 

Body  slender,  excessively  compressed,  tapering  slowly  and  uniformly 
toward  tail,  the  two  outlines  very  weakly  arched  for  the  greater  part 
of  their  extent.  Anterior  outline  of  head  strongly  decurved,  the  phys- 
iognomy resembling  that  of  Glyptocephalus.  Bases  of  dorsal  and  anal 
fins  wide,  translucent,  sharply  marked  off  from  rest  of  body,  constitut- 
ing together  half  the  greatest  depth  of  body.    Abdomen  very  short. 

Head  very  obliquely  placed,  the  eyes  closely  approximated  near  the 
upper  anterior  profile,  the  cheeks  narrow,  oblique,  the  upper  limb  of 
preopercle  nearly  horizontal,  the  lower  limb  nearly  vertical.  Mandible 
extending  beyond  premaxillaries  for  over  one-fourth  its  length.  The 
rami  are  so  articulated  as  to  permit  a  slight  inward  and  outward  rota- 
tion on  their  long  axes,  in  addition  to  other  movements.  The  gular 
membrane  is  large  and  loose,  falling  into  folds  when  the  jaws  are  closed. 
The  entire  mechanism  of  the  lower  jaw  seems  adapted  to  seizing  food 
between  the  rami,  and  forcing  it  down  between  and  below  them.  Teeth 
in  both  jaws  in  a  somewhat  uneven  single  series,  those  in  mandible 
largest,  smaller  teeth  irregularly  alternating  with  the  larger  ones  in 
both  jaws.  Posterior  third  of  both  jaws  toothless.  Palate  smooth. 
Anterior  nostril  with  an  overarching  (lap  or  short  tube.  Posterior 
nostril  without  tube. 

Eyes  elliptical,  nearly  even,  long  axis  of  lower  eye  very  oblique. 
Oblique  diameter  of  upper  orbit  3J  in  head;  the  snout  short,  five- 
sevenths  diameter  of  upper  eye.  Interorbital  space  narrow,  grooved, 
the  width  one-fifth  diameter  of  upper  eye. 

Dorsal  fin  beginning  above  anterior  nostril,  the  first  few  rays  slightly 
displaced  toward  the  blind  side.  Pectorals  narrow,  pointed,  about  lj 
in  length  of  head,  that  of  blind  side  apparently  shorter.  Caudal  lan- 
ceolate in  a  young  specimen  (mutilated  in  adult),  the  middle  rays  1 1  in 
head. 
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.laws,  snout  and  iuterorbital  space  naked;  head  and  body  elsewhere 
covered  with  minute  cycloid  scales.  Lateral  line  nearly  axial,  its  ante- 
rior arch  low,  above  the  head,  the  posterior  downward  curve  abrupt, 
above  base  of  pectoral ;  length  of  arch  nearly  equal  to  half  depth  of 
body. 

Color  (in  alcohol). — Head  and  body  light  brown,  the  outlines  of  the 
scales  dusky,  the  vide  bases  of  dorsal  and  anal  fins  semitranslucent. 
Abdomen  in  the  adult  with  narrow  vertical  stripes  of  blue-black,  alter- 
nating with  the  wider  muscular  bands  which  are  of  the  ground  color. 
Head  and  anterior  median  portion  of  trunk  with  faint  darker  brown 
spots  about  one-third  size  of  pupil.  In  addition  to  these,  the  median 
part  of  body  is  marked  with  about  4o  larger  round  spots,  darker  than 
the  others,  but  still  faint  and  ill  defined.  These  are  nearly  as  large  as 
eye,  and  arc  arranged  on  anterior  part  of  trunk  in  7  lengthwise  series, 
all  but  3  of  which  gradually  disappear  on  tail.  The  larger  spots  are 
much  more  distinct  in  young  specimens  than  in  adults.  Mouth  and 
gill  cavity  white.    Peritoneum  black.    Fins  dusky. 

Three  specimens,  7  to  10  inches  long,  from  stations  3472  and  3176; 
21>~>  and  298  fathoms,  respectively. 

Type.— So.  18738,  TJ.S.N.M. 

Family  MALTniD.T". 
MALTHOPSIS  MITRIGER,  new  species. 

(Plato  X1.V11I,  figs.  1,  2.) 

Branchiostegals  1;  dorsal  1,1  to  5;  anal  1;  pectorals  11;  ventrals 
I,  5;  pores  of  lateral  line  behind  disk  9. 

The  disk  strongly  depressed,  triangular,  its  greatest  width  (exclusive 
of  the  posterior  lateral  projections)  1|  in  length  of  body  exclusive  of 
caudal,  its  depth  about  1.  Body  behind  disk  tapering  nearly  uniformly. 
Body  nearly  everywhere  covered  with  radially  striated  tubercular 
plates.  Gular  region  and  branchiostegal  membranes  naked.  The  vent 
lies  in  the  center  of  a  naked,  somewhat  elliptical  basin  surrounded  liy 
a  ridge  of  tubercles.  A  shallow  pit  behind  base  of  ventrals.  Head 
vertical  in  front.  The  tentacular  pit  triangular,  higher  than  wide,  its 
upper  angle  on  a  level  with  the  upper  edge  of  pupil.  The  pit  is  sur- 
mounted by  a  large,  conical  median  tubercle  projecting  upward  and 
slightly  forward,  the  length  of  which  is  about  2  in  orbit.  At  each 
side  of  this  tubercle  is  another  smaller  one  projecting  upward  and 
outward.  The  club-shaped  tentacle,  when  extended,  not  quite  reaching 
front  of  upper  jaw.  Eyes  large,  the  orbits  strongly  convergent,  dis- 
tance between  their  anterior  edges  2A  in  the  distance  between  their 
posterior  edges.  Mouth  somewhat  oblique;  bands  of  very  minute  teeth 
on  jaws,  vomer,  and  palatines.  Width  of  mouth  and  diameter  of  orbit 
about  equal.    Gills  2  on  each  side,  only  a  narrow  membrane  on  first 
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arch;  gill  rakers  minute.  Subopercular  spine  flat,  long,  extending 
laterally  and  armed  at  tip  with  2  to  5  small  spinelets.  Pectorals  about 
l.\  in  length  of  body,  the  rays  very  close-sot ;  ventrals  about  7  and 
caudal  C  in  length  of  body.    Vertical  fins  weak. 

Color  ( in  alcohol). — Body  and  all  the  fins  pale,  yellowish.  Peritoneum 
dusky. 

Length,  3  inches. 

Stations  3407,  3472,  and  .'147(i;  34(1,  295,  and  2!IS  fathoms,  respectively. 
Type.— So.  47700,  U.S.N.jtf. 
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New  Fishes  from  the  Pacific  Ocean. 

Fig.  1.  Dmphus  urotampus. 
Fig.  2.  Din ph  us  ch  n/sorhynchus. 
Fig  3  Myctophum  fibulatum. 
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New  Fishes  from  the  Pacific  Ocean. 

Figs.  1-2.  Perieteditm  hians. 
Fig.  3.  Cu?lorhy>ichus  gladius. 
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New  Fishes  from  the  Pacific  Ocean. 

Fig.  1.  Macrourus  ectenes. 
FlQ.  8.  Macrourus  gibber. 
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New  Fishes  from  the  Pacific  Ocean. 

Malthopsis  mitriger. 
Fir,  1,  Lateral  view.  Fig,  2.  Dorsal  view. 


DESCRIPTIONS  OF  TWENTY-TWO  NEW  SPECIES  OF  FISHES 
COLLECTED  BY  THE  STEAMER  ALBATROSS,  OF  THE 
UNITED  STATES  FISH  COMMISSION. 


By  Charles  Henry  Gilbert, 

Professor  of  Zoology,  Leland  Stanford  Junior  University. 


In  the  study  of  tke  different  collections  of  fishes  from  the  Albatross 
explorations,  by  Doctor  Jordan  and  the  writer,  certain  aberrant  spec- 
imens have  been  set  aside  for  further  comparison.  All  these  specimens 
have  been  lately  reexamined,  and  among  them  14  species  are  found 
which  seem  to  be  new  to  scieuce.  These  species  are  here  described, 
each  in  the  name  of  the  person  responsible  for  the  determination  and 
the  description : 

List  of  species  described. 

1.  Tachysurus  liropus,  S.  B.  Bristol.    San  Juan  Lagoon,  Sonora,  Mexico. 

2.  Xeluma  insularum,  Flora  Hartley  Greene.    Galapagos  Archipelago. 

3.  Leuresthes  crameri,  Jordan  and  Evermann.    Balleuas  Bay,  Lower  California. 

4.  Mugil  tkobumi,  Jordan  and  Starks.    Galapagos  Archipelago. 

5.  Hyripristis  clarioiirnttia,  (iilbert.    Clarion  Island. 

6.  Centropomus  constantinus,  Jordan  and  Starks.    BaMa,  Brazil. 

7.  Epinephelus  niphobles,  Gilbert  and  Starks.    Magdalena  Bay,  Lower  California. 

8.  Ortkopristis  forbesi,  Jordan  and  Starks.    Galapagos  Archipelago. 

9.  Ophioscion  strabo,  Gilbert.    San  Juan  Lagoon,  Sonora,  Mexico. 

10.  Eolacanth.ua  iodocus,  Jordan  and  Eutter.    Galapagos  Archipelago. 

11.  Xesurus  clarionis,  Gilbert  and  Starks.    Clarion  Island,  Mexico. 

12.  Scorpama  pannosa,  Cramer.  Panama. 

13.  Sebastodes  aemicinctus,  (iilbert     Santa  Barbara  Channel,  California. 

14.  Sebastodes  ayresii,  Gilbert  and  Cramer.    Cortez  Banks,  Mexico. 

15.  Sebastodes  crameri,  Jordan.    Coast  of  Oregon. 

16.  Prionotus  loxias,  Jordan.    Bay  of  Panama. 

17.  Astroscopus  zephyrius,  Gilbert  and  Starks.    Magdalena  Bay,  Lower  California. 

18.  Emmnion  briatolai,  Jordan.    (Jalapagos  Archipelago.    (Kmmxion,  new  genus.) 

19.  Ulvicolasanctw-rosw,  Gilbert  and  Starks.  Santa  Cruz  Island,  California.  (Ulvi- 

cola,  new  genus.) 

20.  Emblemaria  ocuXocirris,  Jordan.    La  Paz  Harbor. 

21.  Lepidion  verecundum,  Jordan  and  Cramer.    Clarion  Island. 

22.  Paralichthys  woolmanni,  Jordan  and  Williams.    Galapagos  Archipelago. 
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Family  SIURHhH. 
TACHYSURUS  LIROPUS,  S.  B.  Bristol,  new  species. 
Allied  to  Tiichysurm  melanopus  (Giinther). 

Head  3a  to  3|;  depth  4f  to  5-rV;  dorsal  I,  0;  anal  2,  19;  pectorals  I, 
9  or  10. 

Body  elongate,  its  width  anteriorly  a  little  less  than  depth ;  the  pos- 
terior portion  much  compressed;  the  back  elevated  at  front  of  dorsal; 
anterior  profile  from  front  of  dorsal  to  tip  of  snout  oblique.  Head  flat, 
very  broad,  its  width  1£  in  its  length.  Snout  broad,  rounded,  l-fa  to 
1£  in  interorbital  width.  Eye  rather  large,  laterally  placed,  its  width 
about  If  in  its  length,  4£  to  4^%  in  head.  Mouth  small,  upper  jaw  con- 
siderably projecting,  its  breadth  2?  to  3  in  head.  Jaws  thin;  wide 
bands  of  minute  pointed  teeth  present  on  both  jaws.  Vomerine  bands 
widely  separated  and  indistinguishable  from  the  palatine  band,  which 
is  small,  oblong-ovate  and  scarcely  prolonged  backward;  interval  sepa- 
rating vomerine  bands  about  2 J  or  3  in  eye;  the  teeth  on  these  bands 
larger  than  those  on  jaws,  and  very  bluntly  conical.  Interorbital  space 
broad,  2J  to  3  in  head.  Barbels  long  and  slender,  the  maxillary  barbel 
extending  to,  nearly  to,  or,  in  some  cases,  past  base  of  pectoral,  1-^-  to 
1  j  in  head ;  outer  mental  barbel  1J  to  1  j  in  head ;  inner  mental  barbels 
2J  to  2g  in  head.  Dorsal  shield  very  short,  narrowly  crescent- shaped; 
its  length  on  the  median  line  about  2  or  3  in  its  width.  Occipital  proc- 
ess subtriangular,  a  little  longer  than  broad  at  base:  its  edge  slightly 
concave;  its  median  keel  strong.  The  long,  narrow  groove  of  the 
fontanelle  beginning  abruptly  a  short  distance  in  front  of  occipital  keel, 
the  distance  from  its  end  to  base  of  dorsal  If  to  2  in  the  distance  to  tip 
of  snout.  Shields  of  head  rather  smooth,  finely  granular,  the  granules 
forming  distinct  lines  anteriorly.  The  flat  area  between  eyes  triangular, 
with  a  median  groove  extending  from  fontanelle  forward  to  tip  of  snout ; 
its  posterior  end  a  little  behind  eye,  the  granulations  on  each  side  of  it 
extending  forward  as  far  as  posterior  border  of  pupil.  Opercles  with 
no  radiating  stria'.  Gill  membranes  forming  a  very  narrow  fold  across 
the  isthmus.  Gill  rakers  5+12.  Nostrils  large,  placed  close  together 
and  near  tip  of  snout;  the  posterior  with  large  flap.  Axillary  pore 
small,  but  evident,  much  smaller  than  nostrils.  Humeral  process 
smooth,  short,  4  to  5 J  in  pectoral  spine.  Base  of  dorsal  2f  to  2 ,'■>„-  in 
head;  dorsal  spine  long  and  very  strong,  1}  to  1J  in  head,  its  upper 
anterior  seme  small  and  tubercle-like;  its  upper  posterior  and  its 
lower  edges  retrorsely  serrate;  the  soft  rays  extending  considerably 
beyond  the  spine,  1,1  to  1J  in  head.  Adipose  fin  small,  its  base  3.1  to  4J 
in  head,  its  height  If  to  2  in  its  base.  Caudal  widely  forked,  the  upper 
lobe,  measured  from  base  of  caudal  to  its  tip,  the  longer,  about  1J  in 
head.  Base  of  anal  If  to  llj-  in  head,  its  longest  ray  2J  to  2£  in  head. 
Ventrals  reaching  five-sixths  to  seven-eighths  the  distance  to  origin  of 
anal;  vent  about  midway  between  origin  of  ventrals  and  origin  of  anal. 
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Pectoral  spine  1J  in  head,  sen  ate,  the  serrfe  on  inner  edge  larger  and 
sharper  than  those  on  outer,  the  upper  anterior  seme  tubercle-like; 
the  rays  a  little  longer  than  spine.  Bluish  silvery,  light  yellowish 
below ;  top  of  head  and  back  brown.  Fins  dusky  olive,  lighter  at  base; 
all  margined  with  darker;  ventrals  not  black;  similar  in  color  to  other 
fins;  adipose  flu  covered  with  minute  black  dots.  Maxillary  barbels 
dark  brown,  with  bluish  silvery  luster;  other  barbels  lighter.  Eye 
yellowish.  Length  7J  to  9  inches. 
Type.— Xo.  47584,  TJ.S.X.M. 

Six  specimens  from  San  Juan  Lagoon,  near  the  mouth  of  liio  Ahome, 
Sonora,  Mexico. 

NETUMA  INSULARUM,  Flora  Hartley  Greene,  new  species. 

Head  in  length  ug;  width  of  head  in  length  4f;  interorbital  space 
in  length  7;  interorbital  space  in  head  scarcely  2;  snout  in  head  3; 
breadth  of  mouth  in  head  2;  eye  in  head  C§;  dorsal  I,  7;  anal  17. 

Ilead  much  broader  than  deep;  snout  depressed  and  broadly  rounded; 
eye  above  the  level  of  the  mouth.  Upper  jaw  projecting.  Teeth  on 
vomer  and  palatines  villifbrm  and  bluntly  conical.  The  2  vomerine 
patches  forming  together  a  band  almost  as  long  and  slightly  broader 
than  the  premaxillary  band;  the  2  sides  separated  by  a  narrow  inter- 
space. Palatine  teeth  well  separated  from  the  vomerine  teeth  and  in  2 
large  triangular  patches  which  extend  backward  over  the  pterygoid 
region.  Each  triangle  has  a  sharp  notch  in  its  anterior  side;  its 
anterior-posterior  length  is  twice  its  lateral  width.  Teeth  of  lower  jaw 
in  a  narrower  band  than  the  upper  jaw.  Maxillary  barbel  extending 
to  end  of  first  third  of  the  length  of  the  pectoral  spine;  outer  mental 
barbel  to  base  of  pectoral;  inner  mental  barbel  past  gill  opening,  2£ 
in  head.  Dorsal  shield  crescent-shaped,  without  median  keel.  Length 
on  median  line  2%  in  distance  between  the  horns  of  the  crescent;  2 
notches  on  its  anterior  side  to  meet  the  corresponding  points  from  the 
occipital  process.  Occipital  process  broadly  triangular,  with  the  outer 
sides  concave  and  2  small  projections  a.t  its  posterior  end.  Median 
keel  evident,  rather  short.  Occipital  process  much  broader  at  base 
than  long;  its  length  3i  in  head;  posterior  breadth  2  in  length  of  proc- 
ess. Fontanelle  broad  and  shallow,  narrowed  gradually  posteriorly 
to  a  point  halfway  between  snout  and  base  of  dorsal  spine.  A  nar- 
row line  runs  back  from  it  the  distance  of  a  long  diameter  of  the  eye. 
Greatest  width  of  the  fontanelle  equals  the  short  diameter  of  the  eye. 
Shields  of  the  head  granular  striate,  the  stria)  evident  and  extending  to 
the  middle  of  the  interorbital  space,  and  on  the  side  to  meet  the  humeral 
process  at  the  top  of  the  gill  opening.  Opercles  nearly  smooth.  Gill 
membranes  forming  a  fold  across  the  isthmus.  Dorsal  and  pectoral 
spines  crenulate  in  front  and  sharply  retrorse  serrate  behind.  Dorsal 
shorter  than  pectoral,  which  is  1 J  in  head.  No  axillary  pore  evident. 
Adipose  tin  long  and  low  with  posterior  margin  attached.  Vent  much 
nearer  ventrals  than  anal. 
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Color  (in  alcohol). — Dark  blue  above,  light  blue  ou  side,  and  white 
below;  maxillary  barbel  dusky;  fins  all  dusky. 
Type.—Xo.  47577,  U.S.N.M. 

This  species  was  collected  by  the  Albatross  iu  the  Galapagos  Archi- 
pelago, beiug  part  of  the  collection  studied  by  Jordan  and  Bollrnan  in 
1889.  It  was  recorded  by  them1  as  Tuclii/siiriis  clatturus  (var.  ?).  Its 
relations  to  Xetuma  elattum  are  close,  but  its  fins  are  larger  and  there 
are  several  differences  in  details  of  structure. 

Family  ATHERIXID/E. 

LEURESTHES  CRAMERI,  Jordan  and  Evermann. 

Head4i;  depth  51;  eyes  3J;  snout  3£;  dorsal  V-I,  8;  anal  1,21; 
scales  5-07-0. 

Body  slender,  gently  rounded  above,  narrowed  below.  Scales  smooth, 
firm,  closely  imbricated,  the  membranous  edge  strongly  serrate.  M  outh, 
moderate,  premaxillaries  very  protractile:  maxillary  short,  not  reach- 
ing eye.  First  dorsal  over  front  of  anal,  much  nearer  base  of  cau- 
dal than  tip  of  snout,  or  midway  between  base  of  caudal  and  gill 
opening.  Color  hyaline  green,  with  a  lateral  silvery  streak,  plumbeous 
above,  narrow,  its  width  14  in  eye,  wider  than  one  row  of  scales,  cover- 
ing one  row  and  two  half  rows;  body  above  lateral  lino  covered  with 
small  brown  specks;  pectorals  and  caudal  chiefly  blackish;  second 
dorsal  with  many  black  specks;  anal  and  ventrals  plain.  Close  to 
Lcuresthes  tenuis,  from  which  it  differs  iu  the  larger  scales,  smaller  eye, 
shorter  maxillary,  and  the  much  narrower  lateral  band.  Length  5 
inches.  Ballenas  Bay,  Lower  California,  near  Cape  Abreojos.  Several 
specimens  collected  by  Dr.  Charles  H.  Gilbert  on  the  Albatross. 

Type. — No.  47583,  I'.S.N.M.2  Named  for  Frank  Cramer,  in  recogni- 
tion of  his  excellent  work  on  the  Scorpa?nid;c  and  Agonida1. 

This  species  is  described  as  new  in  Jordan  and  Evermann,  "  Fishes 
of  North  and  Middle  America."' 

Family  MTJGILID.F.. 
MUGIL  THOBURNI,  Jordan  and  Starks,  new  species. 

Head  3|  to  3j  ;  depth  4;  dorsal  IV-7;  anal  III,  9;  scales  44-15; 
orbit  equal  to  snout,  ih  iu  head;  uncovered  part  of  eye  8  or  9  in  head; 
interorbital  2i;  first  dorsal  spine  2;  soft  dorsal  and  anal  equal,  the 
longest  ray,  2J ;  ventrals  2  in  head ;  pectorals  1!}. 

Body  moderately  elongate;  a  very  gentle  curve  from  tip  of  snout  to 
dorsal;  ventral  outline  considerably  curved,  the  curve  uniform  from 
chin  to  caudal  peduncle.  Head  large,  broadly  rounded  above ;  eye 
moderate,  with  a  large  adipose  eyelid;  mouth  oblique,  the  maxillary 

'Proe.  U.  s.  Nut.  Mm.,  XII,  1889,  p.  179. 

transferred  from  the  Leland  Stanford  Junior  University  Museum  where  it  was 
numbered  27. 
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reaching  to  front  of  orbit;  upper  lip  rather  thick;  lower  jaw  with  a 
knob  at  the  middle  which  fits  into  an  emargination  m  the  upper,  its 
angle  more  obtuse  than  a  right  angle;  space  on  chin  between  mandib- 
ular bones,  broad  in  front,  acute  behind,  the  subopercles  meeting  below. 
Teeth  very  minute,  scarcely  appreciable.  Preorbital  minutely  serrated. 
Pectorals  reaching  about  to  middle  of  end  of  ventrals,  not  to  spinous 
dorsal;  spinous  dorsal  inserted  above  posterior  end  of  ventral  when 
tin  is  depressed;  first  spine  of  dorsal  the  longest;  soft  dorsal  and  anal 
similar,  their  margins  incised  ;  ventrals  inserted  behind  middle  of 
pectoral;  soft  dorsal  and  anal  scaly,  23  scales  before  dorsal. 

Color  slaty,  bluish  above,  silvery  below;  sides  with  rather  faint  longi- 
tudinal bluish  stripes  which  follow  the  rows  of  scales,  fading  out  on  the 
belly  and  running  into  the  darker  color  on  the  back;  ventrals  and  anal 
pale;  pectoral  and  dorsals  dusky;  a  dusky  bar  at  base  of  pectoral. 

Type. — No.  47.'i7(i,  IT.S.X.M.'  Two  specimens,  the  largest  8  inches 
long,  collected  by  the  Albatross  in  the  Galapagos.  Close  to  .][ugil 
iuciUx,  the  head  larger,  and  with  several  minor  differences.  The  species 
is  named  for  Dr.  Wilbur  W.  Thobuni,  of  Lelaud  Stanford  Junior 
University.  It  appears  as  a  new  species  in  "Fishes  of  Xorth  and 
Middle  America,"  by  Jordan  and  Everinann. 

Family  IIOLOCICXTIUD,!:. 

MYRIPRISTIS  CLARIONENSIS,  Gilbert,  new  species. 

(Plate  LXIX.) 

Differing  from  all  known  American  species  of  Myripristis  in  having 
3J  series  of  scales  between  the  lateral  line  and  the  base  of  the  spinous 
dorsal,  instead  of  2J.  The  scales  are  comparatively  small  (41  in  the 
course  of  the  lateral  line).  The  color  is  dusky  red,  without  black  bars 
or  any  sharp  markings. 

Head  3,V  in  length;  depth  2f.  Least  depth  of  caudal  peduncle  half 
length  of  snout  and  eye.  Greatest  (oblique)  diameter  of  eye  2.1  in 
head.  Least  interorbital  width  equaling  length  of  snout,  4£  in  head. 
Mouth  less  oblique  than  in  related  species,  the  line  of  upper  jaw 
with  a  more  pronounced  double  curve.  Lower  jaw  the  longer,  with 
well-developed  symphyseal  knob.  Teeth  finely  villiform,  very  slightly 
enlarged  toward  middle  of  both  jaws.  Wide  patches  of  similar  teeth 
on  head  of  vomer  and  on  palatine  bones.  Length  of  maxillary  (meas- 
ured from  front  of  upper  jaw)  very  slightly  (about  one-twentieth)  less 
than  length  of  snout  and  eye.    D.  X-1, 14;  A.  IV,  12.    Scales  3J-41-7. 

Color  before  immersion  in  spirits,  reddish,  the  upper  parts  dusky, 
especially  on  top  of  head  and  on  the  margins  of  the  scales.  Evident 
horizontal  dusky  streaks  between  the  rows  of  scales.  Opercular  mem- 
brane blackish.    Fins  all  light,  without  dark  markings. 

Type.— So.  47746,  U.S.N.M. 

'Transferred  from  Leland  Stanford  Junior  University  Museum,  where  it  was  num- 
bered 1607. 
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One  specimen,  Oj  inches  long,  from  Clarion  Island,  of  the  Kevilla- 
Gigedo  group,  Mexico.  It  had  been  captured  by  a  booby  bird,  but 
was  still  in  good  condition  when  taken  by  us. 

Family  CEXTIM  )1'(  (MIIKE. 
CENTROPOMUS  CONSTANTINUS,  Jordan  and  Starks. 

Ileadlij}:  depth  3^;  eye  5  in  head;  snont3£;  interorbital  two-thirds 
eye;  dorsal  VIII-I,  10;  anal  III,  7;  scales  10-07-13.  Posterior  half 
of  preorbital  rather  strongly  retrorse-serratc,  anterior  portion  entire; 
maxillary  extending  to  below  the  middle  of  orbit,  2£  in  head;  snb- 
opercular  flap  ending  nearly  to  within  4  scales  of  the  vertical  from 
the  origin  of  dorsal.  Gill  rakers  4+9.  21  scries  of  scales  before  first 
dorsal.  Third  and  fourth  dorsal  spine  equal,  about  half  as  long  as 
head;  second  anal  spine  longer  and  much  stronger  than  third,  llj  in 
head,  the  third  longer  than  the  soft  rays;  ventrals  long,  1£  in  head, 
nearly  reaching  vent,  their  length  not  quite  equal  to  distance  from  their 
tips  to  anal.  Air  bladder  with  very  short,  blunt,  anterior  appendages, 
which  are  not  more  than  half  the  length  of  the  pupil.  Pectorals  2  in 
head;  caudal  short,  with  roundish  lobes,  2  in  head.  Olive;  sides  sil- 
very; lateral  line  dusky;  head  pale;  ventrals  pale;  tips  of  dorsal  and 
membrane  behind  anal  spines  blackish.  Known  from  3  specimens  col- 
lected at  Bahia,  Brazil,  by  the  Albatross. 

Type. — Xo.  43289,  U.S.X.M.  The  description  is  drawn  from  a  speci- 
men 8|  inches  long,  in  the  Leland  Stanford  Junior  University  Museum, 
Jfo.  1633. 

This  species  appears  as  new  iu  Jordan  and  Evermann,  '-Fishes  of 
Xorth  and  Middle  America."1 

Family  SKRRAXEO.E. 
EPINEPHELUS  NIPHOBLES,  Gilbert  and  Starks,  new  species. 

Head  25  in  body;  depth  24;  dorsal  XI-14:  anal  111,9;  scales 
10-110-40;  eyes  5  in  head;  maxillary  2;  third  dorsal  spine  2'g;  middle 
dorsal  rays  2J ;  highest  anal  rays  2;  third  anal  spine  3 ^ ;  pectorallf; 
ventrals  V\;  caudal  1J. 

Form  rather  robust,  moderately  compressed ;  dorsal  outline  uniformly 
curved  from  tip  of  snout  to  caudal  peduucle;  mouth  large,  the  maxillary 
reaching  to  below  posterior  orbital  rim;  lower  jaw  strongly  projecting; 
teeth  conical  and  sharp,  in  one  or  two  bands  at  sides  of  jaws,  three  or 
four  in  front;  upper  jaw  with  a  rather  strong  canine  ou  each  side  of  front; 
snout  longer  than  eye;  nostrils  close  together,  the  posterior  one  the 
larger,  a  little  in  front  of  the  vertical  from  front  of  eye,  the  anterior  in 
a  short,  wide  tube  with  a  flap  behind;  vertical  and  horizontal  limbs  of 
pi -eopercle  meeting  at  right  angles,  its  edge  with  blunt  serra',  those  at 

'  S.-n  Volume  I,  p.  1125;  published  October  3,  1896. 
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aii^'le  enlarged;  opercle  with  3  flat  spines  before  the  flap;  gill  rakers 
moderate,  nearly  half  eye,  8+10  in  number.  Top  of  head,  orbitals, 
maxillary,  and  mandibles,  naked;  line  scales  on  cheeks  and  opercles; 
scales  on  body  ctenoid;  fins  without  scales.  Dorsal  beginning  a  little 
in  front  of  the  vertical  from  pectoral  base,  the  third  spine  a  little  the 
highest,  but  the  ones  behind  it  not  much  shortened;  soft  dorsal  higher 
than  spinous,  its  outline  rounded;  pectoral  rounded  behind,  reaching 
to  below  the  base  of  eighth  dorsal  spine;  third  anal  spine  the  longest,  not 
nearly  so  long  as  the  soft  rays,  the  anal  fin  similar  in  shape  to  the  soft 
dorsal;  ventrals  i  caching  past  vent,  scarcely  to  front  of  anal,  their  ends 
rounded,  as  are  all  the  fins;  caudal  broadly  rounded.  Color  in  spirits 
brownish  red,  sides  with  clear-cut,  distinct,  white  spots  about  as  large 
as  pupil,  about  0  at  base  of  dorsal,  G  or  7  along  lateral  line,  following  its 
arch,  a  horizontal  scries  of  4  extending  back  from  opercular  flap,  about 
3  from  base  of  pectoral  following  curve  of  ventral  outline,  two  at  base 
of  anal,  one  behind  lower  edge  of  caudal  peduncle  and  one  above  anus; 
a  well-marked  streak  above  maxillary  following  its  outline;  lips  colored 
like  rest  of  head;  dorsal  dnsky,  with  vague  white  spots;  ventrals  and 
anal  nearly  black,  with  a  reddish  tinge ;  anal  with  a  narrow  white  border 
below;  pectoral  and  caudal  uniform  yellowish. 
Type.— No.  47582,  U.S.N. M. 

A  single  specimen,  0  inches  in  length,  collected  by  the  Albatross  at 
station  3041,  in  Magdaleua  Bay,  Lower  California. 
The  species  is  allied  to  Epintphtlnx  ni rattan  of  the  Atlantic. 

Family  ll.EMULID.E. 

ORTHOPRISTIS  FORBESI,  Jordan  and  Starks,  new  species. 

Head3J;  depth3;  dorsal  Nil  or  XIII,  15;  anal  III,  II;  scales  9-80  to 
85-20;  snout  22 ;  maxillary  3|;  orbit  4J;  longest  dorsal  spine  21;  sec- 
ond anal  spine  3.];  pectoral  1^;  ventrals  If;  upper  caudal  lobe  1^. 

Body  oblong,  compressed,  the  profile  gently  curved  to  dorsal.  Head 
moderate,  the  jaws  snbequal;  teeth  small,  the  outer  a  little  enlarged; 
maxillary  extending  to  the  vertical  from  posterior  nostril;  chin  with  a 
median  pit;  interorbital  convex,  its  widt!i  about  equal  to  orbit;  verti- 
cal limb  of  preopercle  slightly  convex,  finely  serrated;  gill  rakers  short, 
about  8+14=22;  preorbital  moderate,  ;{|  in  head,  3  in  its  least  width. 
Snout,  maxillary,  and  lower  jaw  naked;  scales  on  head  small  and 
crowded.  Dorsal  low,  the  longest  ray  about  1J  in  the  longest  spine; 
second  anal  spine  not  longer  than  third,  but  slightly  stouter,  about 
half  as  long  as  the  longest  ray;  pectorals  moderate,  reaching  past  tips 
of  ventrals,  but  not  to  vent;  upper  lobe  of  caudal  the  longer;  second 
anal  spine  moderate,  about  as  long  as  third. 

Color  (hi  alcohol). — Dark  brown  above,  with  bluish  reflections;  all 
fins  dusky  except  pectorals;  caudal  edged  with  light,  membrane  of 
opercle  dark;  preopercle  with  some  dark  spots. 
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Type.— So.  47574,  1J.S.N.M.  Xamed  for  Dr.  Stephen  Alfred  Forbes, 
of  the  University  of  Illinois,  in  recognition  of  his  work  on  the  J'ercid;e. 

Two  specimens,  the  type  7i  inches  long,  from  Albemarle  Island,  one 
of  the  Galapagos  Archipelago. 

Family  SOUiNlD.F.. 
OPHIOSCION  STRABO,  Gilbert,  new  species. 
(Plate  L.) 

Closely  allied  to  0:  typicus,  having  the  same  general  shape  and  the 
elongate  caudal  which  is  longer  than  head.  It  differs  conspicuously  in 
its  much  smaller  eye,  its  heavier,  shorter  snout,  which  barely  protrudes 
beyond  the  mouth,  and  its  longer,  loss  numerous,  preopercular  spines. 

Snout  bluntly  rounded,  little  projecting,  the  mouth  short  and  broad 
compared  with  0.  typicus.  Anterior  upper  profile  very  concave,  rising 
rapidly  from  occiput  to  dorsal,  growing  sharply  compressed.  Month 
moderately  oblique,  subtermiual,  the  snout  protruding  beyond  the  pre- 
maxillaries  for  a  distance  (measured  axially)  equaling  half  diameter  of 
pupil.  Maxillary  reaching  slightly  behind  front  of  orbit,  3^  to  3f  in 
length  of  head.  Mandibular  teeth  of  equal  size,  in  a  wide  villiform 
band.  Premaxillary  band  similar,  preceded  by  an  outer  row  of  short 
slender  canines.  Preorbital  rather  narrow,  half  interorbital  width. 
Eyes  small,  obliquely  set,  the  oblique  diameter  4  to  41  in  length  of 
head.  Interorbital  space  transversely  convex,  its  width  in  head. 
A  low  superciliary  ridge.  Preopercular  margin  with  a  few  (4  to  6) 
slender  needle-like  spines,  the  three  longer  ones  wide  spaced,  evenly 
radiating  about  the  angle.  Margin  of  lower  limb  furnished  with  5  or 
6  minute  spinous  teeth,  compressed  triangular,  and  flexible.  Gill 
rakers  short,  slender,  half  diameter  of  pupil,  0  or  7  above  angle,  12 
below. 

First  two  and  last  two  dorsal  spines  rather  strong  and  rigid,  the 
others  exceedingly  slender  and  flexible.  The  third  spine  is  the  longest, 
reaching  beyond  base  of  tenth  spine  when  depressed,  1|  to  1J  in 
length  of  head.  The  tenth  spine  is  the  shortest,  the  eleventh  longer, 
representing  the  first  ray  of  second  dorsal.  Distance  from  last  dorsal 
ray  to  base  of  middle  caudal  ray  equals  length  of  snout  and  half  of  eye. 
Second  anal  spine  long  and  slender,  half  or  slightly  more  than  half 
leugth  of  head,  three-fourths  or  four-fifths  the  longest  anal  ray.  Anal 
basis  but  little  more  oblique  than  the  rest  of  the  abdominal  profile. 
Distance  from  base  of  last  anal  ray  to  base  of  middle  caudal  ray 
slightly  exceeds  distance  from  tip  of  snout  to  preopercular  margin. 
Caudal  lanceolate,  the  middle  rays  much  produced,  equaling  distance 
from  tip  of  snout  to  axil  of  pectorals.  Pectorals  short,  scarcely  reach- 
ing tips  of  ventrals,  the  latter  not  to  vent.  Outer  ventral  ray  slightly 
produced  beyond  the  rest. 

Scales  smaller  than  in  0.  typicus,  ">  or  C  in  the  vertical  series  between 
lateral  line  and  back.  Arch  of  lateral  line  endiug  over  the  anterior 
portion  of  anal  fin.    Head  almost  entirely  scaled,  including  mandible, 
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branehiostegal  rays,  preorbital,  and  top  of  bead  forward  to  near 
extreme  tip  of  snout.  On  snout,  preorbital  and  mandibles,  the  scales 
are  cycloid. 

Color  (in  alcolwl). — Nearly  uniform  light  brown,  lighter  below  and 
with  some  silvery  luster.  Fins  all  dusky,  the  anal  and  ventrals  black, 
the  outer  ventral  ray  white.    Opercular  lining  dusky. 

Type. — No.  47742,  U.S.X.M.  Six  specimens,  the  longest,  115  nun.  long, 
from  San  Juan  Lagoon,  south  of  Guaymas,  Mexico. 

Family  OIUETODONT1D.E. 

HOLACANTHUS  IODOCUS,1  Jordan  and  Rutter,  new  species. 

IleadS?;  depth  1 J  (2  in  total);  eye4±;  dorsal  X 1 V,  2(1 ;  anal  III,  20. 

Body  very  deep,  forming  almost  a  regular  ellipse,  slightly  concave 
above  eye  and  in. front  of  eye.  Preorbital,  without  spine,  shorter 
than  widtli  of  interorbital,  which  is  narrower  than  distance  between 
eye  and  upper  end  of  gill  opening.  Spine  at  angle  of  preopercle 
straight,  longer  than  orbit,  about  equal  to  preorbital ;  S  or  9  spines  on 
upper  limb  of  preopercle,  these  nearly  half  as  long  as  the  one  at  angle 
and  very  much  longer  than  iu  Holacantltm  ciliuris;  2  weak  spines  on 
lower  limb,  and  2  on  interopercle.  Soft  dorsal  and  anal  falcate,  the 
longest  rays  filamentous;  pectoral  very  obliquely  rounded,  the  lower 
rays  scarcely  one-third  us  long  as  the  upper.  Ventral  slightly  filament- 
ous, equal  to  head.  Lateral  line  regularly  arched,  but  approaching  the 
dorsal  outline  posteriorly,  ceasing  before  reaching  end  of  dorsal.  Scales 
below  lateral  line  regularly  arranged,  those  above  irregular. 

Color  (ia  alcohol). — Uniform  gray  (probably  orange  in  life),  scales 
edged  with  silvery;  a  very  faint,  narrow  black  or  dark  blue  edge  to 
dorsal  anterior  to  filament;  terminal  half  of  pectoral,  third  of  caudal, 
and  tips  of  dorsal  and  anal  behind  and  including  the  falcate  lobes, 
yellow;  no  blue  on  concave  part  of  dorsal  and  anal;  lips  pale,  edge  of 
opercle  dark  blue;  a  faint  indication  of  a  dark  blotch  iu  front  of  dorsal; 
no  blue-black  blotch  ou  base  of  pectoral. 

This  species  differs  from  Molacanihnx  ciliaris  iu  the  elliptical  form  of 
the  body,  in  color,  and  especially  in  the  very  long  spines  on  the  upper 
limb  of  preopercle. 

Type. — No.  47747,  U.S.N.M.  A  single  specimen,  9  inches  long,  from 
the  Galapagos  Archipelago,  collected  by  United  States  Fish  Commission 
Steamer  Albatross. 

Family  TEUTIIIDIDyE. 
XESURUS  CLARIONIS,  Gilbert  and  Starks. 
(Plate  LI.) 

Head  .'ii  in  length  to  base  of  caudal;  depth  2;  dorsal  VII,  20;  anal 
III,  22;  eye  3  iu  snout;  pectoral  4  in  length ;  ventral  7. 

'  1'oSoMO',  a  sheaf  of  arrows,  from  the  spiuous  preopercle. 
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Profile  undulating,  concave  on  snout  and  above  eyes,  produced  before 
eyes  and  at  occiput;  occiput  forming  a  well-rounded  angle,  behind  which 
the  curve  of  the  back  is  uniform  to  the  caudal  peduncle.  Teeth  in  a 
single  row,  alike  in  both  jaws,  wide  and  flat;  outer  margin  of  each 
tooth  oblique,  divided  into  five  rounded  lobes;  lower  jaw  included;  gill 
opening  equal  in  length  to  pectoral;  first  dorsal  spine  two-thirds  as 
long  as  the  others,  which  are  subequal;  ventral  spine  extending  to 
middle  of  vent,  half  length  of  soft  rays;  upper  rays  of  pectoral  pro- 
duced, the  flu  somewhat  acute  at  tip;  posterior  margin  of  pectoral 
concave;  anal  slightly  higher  than  soft  rays  of  dorsal,  but  similar  in 
outline.  Body,  head,  and  fins  everywhere  with  a  villous  covering;  three 
large  bony  plates  near  tail,  but  without  recurved  spines  elevated 
centrally. 

Color  [in  alcohol). — "Nearly  uniform  dark  olive-brown,  sometimes  with 
a  few  scattered  small  round  black  spots;  caudal  dark  yellowish. 

Numerous  specimens,  1.)  inches  long,  obtained  by  Dr.  Gilbert  (Alba- 
tross collection)  at  Clarion  Island  of  the  Kevilla-Gigedo  group,  .Mexico. 

This  species  is  much  deeper  than  Xesurus  laticlavia  as  shown  in  the 
figure  given  by  Valenciennes,  and  is  without  lateral  band. 

Family  SCOKP^iNIDiE. 
SCORPiENA  PANNOSA,  Cramer,  new  species. 
(Plat<.  LII.) 

Head  2J  (24  in  total  length);  depth  3  (3$  in  total  length);  width  at 
base  of  pectorals  -1 ;  widtli  of  head  over  preopercles  3^ ;  dorsal  XII,  10; 
anal  III,  5;  pectorals  19.  Transverse  (oblique)  rows  of  scales  25;  lat.  I. 
(tubes)  about  25. 

Body  compressed.  Caudal  peduncle  short,  its  depth  a  very  little  less 
than  orbit.  Depth  and  width  of  head  about  equal.  Orbit  high  up,  ii 
in  head.  Interorbital  space  narrow,  2  in  orbit,  deeply  concave,  without 
prominent  ridges.  Preocular  ridges  thick  and  prominent,  with  strong 
spines.  Supraocular  ridges  thin,  with  blunt  spines;  postocular  spines 
on  rim  of  orbit,  rather  sharper;  no  small  spine  on  rim  of  orbit  behind 
and  external  to  the  postocular;  a  bifid  spine  behind  middle  of  posterior 
rim  of  orbit,  and  behind  this  a  thin?  exoccipital  ridge  with  a  blunt 
spine.  A  pair  of  sharp,  broadly  triangular  '•coronal"  spines  with 
small  pits  between  them  and  the  supraoculars;  thin  parietal  and 
nuchal  ridges  of  about  equal  length,  with  rather  blunt  spines.  Occip- 
ital pit  of  moderate  depth,  its  longitudinal  width  1-;-  in  the  transverse 
width,  its  anterior  side  sloping  backward,  its  posterior  side  sloping 
slightly  backward,  forming  a  shallow  pocket  in  posterior  part  of  pit; 
the  pit  is  continuous  on  each  side  between  coronal  spine  and  parietal 
ridge,  with  a  pit  behind  postero-superior  border  of  orbit.  Nasal 
spines  sharp,  strong.  1'reorbital  very  broad,  with  moderate  ridges, 
its  inferior  bolder  lobate,  with  one  small  spine  directed  forward, 
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another  downward.  Xo  pit  under  orbit,  but  a  broad,  shallow  depres- 
sion between  orbit  and  suborbital  ridge.  Suborbital  ridge  well  sepa- 
rated from  eye,  equidistant  from  lower  rim  of  orbit  and  upper  edge  of 
maxillary,  and  composed  of  three  or  four  minor  ridges,  each  beginning 
above  the  one  in  front  of  it,  and  ending  under  the  one  behind  it;  a 
single  small  spine  at  posterior  end  of  last  ridge.  Uppermost  preoper- 
cular  spine  longest,  a  little  below  the  line  of  the  suborbital  ridge; 
above  its  base  is  a  small  spine  nearly  in  line  with  the  ridge;  second, 
third,  and  fourth  preopercular  spines  successively  smaller,  the  fifth 
obsolete.  Opercle  with  two  diverging  ilat  ridges  with  strong  spines. 
Three  thin,  sharp  ridges  on  shoulder.  First  two  scales  of  lateral  line 
with  bony  keels. 

Jlouth  large,  nearly  horizontal,  wholly  below  inferior  rim  of  orbit. 
Maxillary  reaching  about  to  posterior  margin  of  pupil,  in  head; 
jaws  equal,  the  lower  without  prominent  symphyseal  knob;  broad 
bands  of  teeth  on  jaws,  vomer,  and  palatines.  Pseudobranehiie  large, 
reaching  down  nearly  to  epihyal  bone.  Gill  rakers  very  short,  broad, 
with  many  minute  spines;  about  0  developed,  the  anterior  rudiments 
tending  to  form  a  continuous  spinous  ridge.  Scales  moderate,  mostly 
cycloid  (or  very  weakly  ctenoid?).  Vertex,  interorbital  space,  snout, 
both  jaws,  and  cheeks  above  suborbital  stay,  naked;  small  embedded 
scales  behind  orbits,  on  cheeks  below  suborbital  stay,  on  base  and  flap 
of  opercle.  Scales  on  breast  small.  Anterior  nostrils  with  broad,  leaf- 
like laciniate  flaps:  pioocular  flaps  minute,  supraocular  flaps  long, 
more  than  half  orbit,  about  one-third  as  broad  as  long;  numerous  flaps 
on  back  and  sides,  on  opercle,  and  edge  of  preopercle  and  preorbital; 
a  few  small  ones  on  cheeks  and  on  eve  above  pupil;  a  large,  much- 
incised  and  divided  flap  above  base  of  pectoral  parallel  with  edge  of 
opercular  flap,  its  length  about  1J  in  orbit.  Origin  of  dorsal  opposite 
upper  angle  of  gill  opening;  dorsal  flu  not  very  deeply  notched,  the 
spines  only  moderately  exserted;  third  and  fourth  spines  equal,  about 
2f  in  head,  the  following  spines  decreasing  to  the  eleventh,  which  is 
times  as  long  as  the  first;  longest  soft  rays  about  equal  to  longest 
spines.  Caudal  truncate  or  very  slightly  rounded,  1$  in  head.  Second 
anal  spine  a  little  longer  than  third,  about  2|  in  head ;  soft  rays  a  little 
longer  than  second  spine,  not  quite  reaching  base  of  caudal.  Pectorals 
about  3^-  in  length  of  body,  reaching  nearly  to  origin  of  anal;  the 
base  procurrent,  its  width  about  3.1  in  head;  rays  19,  lower  8  simple, 
slightly  exserted  and  thickened,  the  next  10  branched,  much  longer, 
the  uppermost  simple.    Ventrals  reaching  only  to  vent. 

General  color  apparently  scarlet;  cheeks  under  orbits  mottled  with 
small,  dark,  mostly  round  spots;  dorsal  and  pectoral  pale,  with  slight 
cloudings  and  small  spots  of  dark;  flaps  of  sides  pale  or  scarlet,  cau- 
dal with  two  faint  cross  bars  of  dark  spots,  faint  white  spots  on  the 
lighter  bands;  no  trace  of  white  spots  on  posterior  part  of  sides,  and 
no  trace  of  dark  band  across  top  of  caudal  peduncle.  Axils  pale,  with 
apparently  3  or  i  darker  spots.    A  large  dark  spot  on  side  behind 
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opercular  flap;  two  narrow  dark  bands  under  posterior  half  of  spinous 
dorsal,  reaching  on  to  abdomen,  a  broader  one  under  soft  dorsal.  Peri- 
toneum white. 

Type.— No.  47573,  U.S.N.M. 

Specimen  74  inches  long,  from  Panama,  evidently  a  shore  fish.  (The 
name pannosns,  tattered,  refers  to  the  shoulder  flap.) 

This  species  is  very  closely  related  to  Scorpcena  histrio,  Jenyus,  from 
which  it  differs  in  the  following  points: 


Scorpcena  pannosa. 

Nineteen  pectoral  rays,  the  lower  eight 
simple,  the  next  10  branched,  the  upper- 
most simple. 

Occipital  pit  deeper  behind,  its  poste- 
rior wall  slanting  backward.  Its  longitu- 
dinal widthl^  in  the  transverse  width. 

Maxillary  does  not  reach  posterior  bor- 
der of  orbit,  2\  in  head. 


Ventral  fins  reaching  only  to  vent. 


Soft  rays  of  anal  not  quite  reaching 
base  of  caudal. 

Broad  flap  above  base  of  pectoral  much 
incised  and  tattered. 

Gill  rakers  fewer,  the  rudiments  on  the 
front  part  of  the  anterior  limb  appar-  , 
ently  forming  a  continuous  spinolouB  , 
ridge. 

No  small  spine  on  rim  of  orbit  behind 
postocular  spine. 

No  trace  of  white  spots  on  posterior 
parts  of  sides  or  of  a  small  dark  bar 
across  back  of  caudal  peduncle. 

A  distinct  large  dark  spot  on  side  be- 
hind opercular  flap.  Pectorals  and  soft 
dorsal  with  very  little  dark. 

General  color  iu  alcohol  faded  scarlet. 


Scorpcena  histrio. 

Twenty  pectoral  rays,  the  lower  11  or 
12  simple,  the  nest  7  or  8  branched,  the 
uppermost  simple. 

Longitudinal  width  of  occipital  pit  1$ 
in  the  transverse  width. 


Maxillary  reaches  beyond  posterior  bor- 
der of  orbit,  very  slightly  more  than  2 
(2^0 )  in  head. 

i  Ventral  fins  reaching  beyond  vent, 
j  about  one-third  of  distance  from  vent  to 
j  front  of  anal. 

Soft  rays  of  anal  reaching  base  of 
caudal. 

Broad  flap  above  base  of  pectoral  with 
a  nearly  continuous  edge. 


A  small  spine  on  rim  of  orbit  behind 
postocular  spine. 

Several  white  spots  on  posterior  part 
of  sides,  and  u,  small  dark  bar  across 
back  of  caudal  peduncle. 

No  distinct  dark  spot  on  side  behind 
opercular  flap.  Pectorals  and  soft  dor- 
sal with  much  dark. 

General  color  in  alcohol  dark-brown 
and  cherry-red. 


Supraocular  flap  large,  more  than  half  ' 
orbit. 


Supraocular  flap  small. 


In  his  original  description  of  Scorpcena  hiatrio  from  Galapagos  Islands 
(length,  9  inches),  Jenyns  gives  the  following  details :  Maxillary  reach- 
ing posterior  margin  of  orbit;  small  spine  on  rim  of  orbit  behind  post- 
ocular spine  present  only  on  left  side  (entirely  absent  in  a  smaller 
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specimen);  conspicuous  (large)  palmated  supraocular  flaps;  eleventh 
dorsal  spine  a  little  longer  than  the  first ;  20  pectoral  rays,  the  10  lower 
simple,  the  next  9  branched,  the  uppermost  one  simple.  His  two  speci- 
mens exactly  agree  in  number  of  fin  rays.  The  plate  accompanying  his 
description  (both  description  and  plate  based  on  same  specimen)  gives 
the  113  lower  pectoral  rays  simple. 

Unfortunately,  the  writer  has  had  only  one  specimen  of  Scorjm  na 
hint  Ho  from  Galapagos  Islands  and  one  of  S.  pannom  from  Panama  for 
comparison.  It  would  be  very  desirable  to  have;  a  series  for  comparison 
in  order  to  determine  the  amount  of  variation  in  the  color  and  in  the 
other  points  iu  which  the  two  species  differ  from  each  other. 

SEBASTODES  SEMICINCTUS,  Gilbert,  new  species. 
(Plate  LIII,  tig.  1.) 

Very  closely  related  to  <S'.  mi.ricola,  from  which  it  differs  conspicu- 
ously in  its  smaller  size,  its  sharply  defined  cross  bars,  the  smaller  head, 
smaller  mouth,  and  smaller  eye,  and  iu  the  longer  and  more  numerous 
gill  rakers. 

Size  small,  a  female  with  fully  developed  ova  measuring  but  130  mm. 
in  total  length;  our  largest  specimen,  170  mm.  Head  2  to  3  in  length 
to  base  of  caudal.  Body  slender,  the  depth.  3*  to  3|  in  length,  llandi- 
ble  with  a  moderate  sympliyseal  knob,  which  projects  to  enter  the 
profile.  Maxillary  scarcely  reaching  vertical  from  middle  of  pupil,  2f  to 
2|  in  head.  Eye  averaging  smaller  than  in  »s'.  saxicola,  3£  to  3£  in  head 
(rarely  •>  in  head).  Interorbital  space  of  moderate  width,  flat,  with  a 
slight  median  lengthwise  groove  bounded  by  a  pair  of  low,  rounded 
ridges,  the  groove  and  ridges  sometimes  not  evident.  Preocular,  supra- 
ocular, and  occipital  ridges  low,  but  sharp  and  evident,  terminating  iu 
strong  though  slender  spines.  Nasal,  preocular,  postocular,  t\  mpanic, 
and  occipital  spines  present,  the  preocular  the  strongest,  direc  ted  outward 
and  backward  so  as  to  project  over  the  orbit.  Parietals  not  in  contact. 
Preorbital  narrow,  with  two  triangular  or  rounded  lobes  with  or  without 
slight  spinous  tips.  Preopercular  spines  with  compressed  triangular 
base,  the  upper  two  usually  nearest  together,  directed  backward  or 
slightly  upward,  the  others  backward  and  downward.  A  subopercular 
and  an  interopercular  spine  closely  approximated.  Three  "humeral" 
spines.  GiL  rakers  long,  slender,  very  numerous,  developed  as  movable 
rakers  to  the  extreme  anterior  end  of  the  arch.  Ten  or  eleven  rakers 
on  vertical  limb  of  anterior  arch,  27  on  horizontal  limb,  the  longest 
slightly  less  than  half  diameter  of  eye.  Iu  S.  sn.ricolti,  the  gill  rakers 
number  9  or  10+22  or  23.    D.  XII,  I,  13;  A.  Ill,  7. 

Fifth  dorsal  spine  highest,  2J  to  2|  iu  head,  longer  than  the  soft 
rays,  the  membranes  between  spines  not  deeply  incised;  the  notch 
between  dorsals  rather  shallow,  the  twelfth  spine  three  fourths  to  four- 
fifths  length  of  thirteenth.  Caudal  emarginato.  Second  anal  spine 
strong,  longer  than  third,  usually  not  reaching  tips  of  soft  rays  when 
Proc.  N.  11.  vol.  six  29 
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fin  is  declined;  length  of  second  spine  halt'  that  of  head.  Ventrals 
usually  reaching  to  or  beyond  vent,  the  pectorals  varying  from  slightly 
behind  vent  to  slightly  behind  origin  of  anal. 

Scales  on  breast  cycloid  or  weakly  ctenoid,  elsewhere  on  body  rough 
ctenoid.  Head  completely  scaled,  the  scales  on  top  of  head  and  on 
cheeks  ctenoid,  those  on  snout,  maxillary,  mandible,  and  branchiostegal 
rays  much  reduced  in  size  and  smooth;  46  to  48  tubes  in  the  lateral 
line;  about  95  vertical  transverse  series  above  the  lateral  line,  each 
series  under  the  dorsal  fins  containing  7  or  8  scales. 

Color  [in  alcohol). — Light  brownish  above,  silvery  on  lower  half  of 
sides  and  below  (tinged  with  red  in  life).  Snout  and  top  of  head 
dusky;  sometimes  a  dusky  streak  from  tip  of  snout  to  eye,  a  second 
one  crossing  between  preocular  ridges,  and  a  third,  less  often  visible, 
on  occiput.  A  diamond-shaped  brown  blotch  on  the  nape  and  under 
front  of  spinous  dorsal,  extending  downward  nearly  to  lateral  line.  A 
small  blotch  under  sixth  and  seventh  dorsal  spines.  A  very  conspicu- 
ous saddle-shaped  brown  crossbar  UDder  the  eighth  to  the  eleventh 
spines ;  this  is  wider  and  lighter  next  the  back,  becomes  narrower  and 
more  intense  just  above  the  lateral  line,  then  widens  into  an  intense 
vertically  elliptical  blotch  on  middle  of  sides.  A  similar  less  intense  bar 
under  soft  dorsal  and  one  on  caudal  peduncle.  The  lighter  portions  of 
these  bars  show  darker  spots  and  mottlings.  Those  beneath  the  fins 
encroach  somewhat  on  their  basal  portions.  Membranes  of  dorsal  fins 
with  ill-defined  roundish  spots  of  light  brown.  Caudal  rays  with  a 
few  elongate  olive-brown  spots,  some  of  these  often  forming  a  vertical 
series  near  base  of  fin;  membranes  between  the  rays  largely  olive- 
brown  on  basal  three-fourths  of  fin.  A  faint  dark  spot  above  middle 
of  base  of  pectoral.  Pectorals,  ventrals,  and  anal  white,  unmarked. 
Mouth  and  gill  cavity  white:  peritoneum  brown. 

Taken  rather  abundantly  in  the  Santa  Barbara  Channel  and  at  first 
confused  with  the  young  of  S.  saxicola,  which  this  species  strongly 
resembles.  Specimens  before  me  are  from  stations  2949  and  2959,  in 
depths  of  155  and  55  fathoms. 

Type.— No.  47581,  TJ.S.N.M. 

SEBASTODES  AYRESII,  Gilbert  and  Cramer,  new  species. 

Head2f;  depth  24- ;  dorsal  XIII,  13;  anal  111,6;  lateral  line  (pores) 
42,  44;  transverse  rows  of  scales  43. 

Very  closely  related  to  Sebastodes  rosaceus,  but  the  supraorbital  ridge 
lower,  thicker,  and  without  spine.  Body  oblong,  not  much  elevated, 
its  width  about  2  in  its  depth.  Orbit  large,  in  head,  snout  about 
1J  in  orbit.  Interorbital  space  concave,  2  in  orbit,  with  a  median 
groove  bordered  by  a  pair  of  ridges  diverging  backward.  Cranial 
ridges  well  developed,  the  preocular,  postocular,  tympanic,  and  parietal 
spines  present,  sharp.  Mouth  moderate,  jaws  about  equal,  maxillary 
about  2^  in  head,  reaching  to  vertical  from  posterior  border  of  pupil; 
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the  lower  jaw  with  a  small  symphyseal  knob.  Two  upper  preopereular 
spines  nearly  equal,  sharp  and  long,  the  third  shorter  and  broad ;  lower 
opercular  spine  horizontal,  the  upper  larger  and  directed  somewhat 
upward.  Gill  rakers  moderate,  the  longest  about  3  in  orbit,  21  on  hori- 
zontal limb  of  first  arch.  Scales  moderate,  ctenoid;  accessory  scales 
numerous ;  mandible  naked.  Interorbital  space,  preorbitals,  maxillaries, 
the  rays  of  the  dorsal,  anal,  and  caudal  fins,  and  the  median  rays  of 
the  pectorals,  scaly.  Fourth  dorsal  ray  longest,  about  2J-  in  head,  the 
twelfth  about  2|  in  the  fourth;  the  dorsal  rays  shorter  than  the  longest 
spines.  Second  anal  spine  much  longer  and  stronger  than  third,  about 
2  in  '  Jad ;  the  rays  equal  to  the  second  spine.  Caudal  slightly  emargi- 
nate.  Pectorals  moderate,  reaching  a  little  beyond  vent,  the  median 
rays  longest,  in  length  of  body;  base  of  fin  a  little  less  than  orbit; 
the  7  lower  rays  simple,  somewhat  thickened.  Ventral  fin  reaching  vent. 

Color  (in  alcohol). — Like  Sebastodes  rosaceus;  dark  brownish  above, 
paler  below.  A  small  pale,  pinkish  spot  immediately  under  base  of 
fourth  dorsal  spine,  and  another  small  one  immediately  under  base  of 
eighth  spine;  a  third  larger  spot  just  above  lateral  line  and  under  the 
ninth  spine;  a  fourth  spot  immediately  under  the  first,  and  a  fifth 
under  the  last  dorsal  rays.  Peritoneum  dark  brown,  speckled  with 
black  dots. 

Type.—'So.  47744,  U.S.N.M. 

Taken  on  a  trawl  line  at  Cortez  Banks,  near  San  Diego;  collected  by 
the  Albatross.    Length,  9  inches. 

Distinguished  from  Sebastodes  rosaceus  especially  by  the  absence  of 
the  supraocular  spine. 

SEBASTODES  CRAMERI,  Jordan,  new  species. 

Head  2§;  depth  2|-;  dorsal  XIII,  14;  anal  III,  7 ;  lateral  line  (pores) 
48  (  +  1  on  caudal);  transverse  rows  of  scales,  49. 

Body  compressed,  its  thickness  2[  in  its  depth.  Interorbital  space 
flat,  4J  in  head;  cranial  ridges  low  but  evident,  the  parietal  ridges  thin. 
Preocular,  supraocular,  postocular,  tympanic,  parietal,  and  nuchal 
spines  present,  the  last-named  spines  being  marked  off  from  the  pari- 
etal ridges  only  by  depressions,  and  the  parietal  spines  not  well  marked. 
Orbit  nearly  circular,  3i  in  head.  Snout  about  equal  to  interorbital 
width;  preorbital  with  two  triangular  lobes,  but  no  distinct  spines. 
.Maxillary  reaching  a  little  beyond  vertical  from  middle  of  eye,  2 J  in 
head.  Mandible  scarcely  projecting,  with  a  small,  symphyseal  knob. 
The  three  upper  preopereular  spines  nearly  equal,  a  little  divergent, 
the  lowest  one  obsolescent.  Opercular  spines  moderate,  nearly  equal. 
Gill  rakers  slender,  2 J  in  orbit,  21  on  horizontal  limb  of  first  arch. 
Scales  of  medium  size,  those  on  opercles  and  cheeks  ctenoid,  those  on 
snout,  preorbital,  maxillary  and  mandible  scarcely  ctenoid ;  accessory 
scales  in  moderate  number.  Dorsal  spines  rather  low,  the  fourth  long- 
est, 2f  in  head,  the  twelfth  about  half  as  long;  the  membrane  of  spinous 
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dorsal  rather  deeply  incised ;  longest  dorsal  rays  about  equal  to  longest 
spines.  Second  anal  spine  about  equal  to  the  third,  but  stronger, 
curved,  3  in  head,  about  1^  in  soft  rays.  Caudal  emarginate.  Base  of 
pectoral  2g  in  head,  the  10  lower  rays  simple,  the  middle  rays  longest, 
3§  in  length  of  body,  and  reaching  a  little  beyond  origin  of  anal; 
ventrals  reaching  a  little  beyond  vent. 

Color  (in  alcohol). — Yellowish,  darker  above  (doubtless  bright  red  in 
life);  4  short,  faint  cross  bands  on  upper  part  of  sides,  one  under  sec- 
ond, third,  and  fourth  dorsal  spines,  a  second  under  sixth  and  seventh 
spines,  a  third  under  ninth,  tenth,  and  eleventh  spines,  and  the  fourth 
under  the  soft  dorsal;  a  black  spot  on  upper  part  of  opercle;  mem- 
brane of  spinous  dorsal,  black-edged.  Dorsals  and  pectorals  a  little 
dusky,  fins  otherwise  pale.  Inside  of  mouth  a  little  dusky  at  the  sides 
and  in  front  of  tongue;  lining  of  gill  cavities  dusky  in  front  of  pseudo- 
branehia".    Peritoneum,  dark  brown. 

Typc.—y».  4774.1,  U.S.N. M. 

A  single  specimen,  taken  by  the  Albatross  at  station  3091,  S7  fathoms, 
off  Tillamook,  Oregon. 

It  is  named  for  Mr.  Frank  Cramer,  of  Leland  Stanford  Junior  Uni- 
versity, in  recognition  of  his  work  on  the  genus  Sebastodes. 

Family  TRIGLIDiE. 
PRIONOTUS  LOXIAS,  Jordan,  new  species. 

Head2.J;  depths.1;  dorsal  X-lOorll;  anal  10;  scales  about  50. 

Body  stout;  head  large,  rough ;  mouth  moderate,  maxillary  not  reach- 
ing front  of  orbit,  2g  in  head;  eye  large,  3j  to  4  in  head;  snout  2.1  in 
head;  opercular  spine  strong,  nearly  as  large*  as  preopercular  spine; 
humeral  spine  small,  not  half  as  large  as  either  of  the  others;  inter- 
orbital  area  narrow,  concave,  its  width  2§  in  eye;  preopercular  spine 
without  smaller  one  in  front;  no  spine  at  center  of  radiation  of  cheek; 
preorbitd  edge  prominent,  finely  denticulated;  supraorbital  ridge  promi- 
nent, with  a  bluntish  spine  before  and  behind ;  a  transverse  groove  on 
head  behind  eye;  snout  broad,  slightly  emarginate  at  tip,  the  rostral 
plates  not  much  projecting,  their  edges  sharply  and  finally  serrate,  with 
10  to  12  serrae;  occipital  ridges  a  short  distance  behind  supraorbital 
ones,  ending  each  in  a  bluntish  spine,  as  do  also  the  nuchal  ridges. 
Teethou  jaws,  vomer,  and  palatines  in  bands;  lower  jaw  included;  base 
of  mandible  below  front  of  orbit.  Bones  on  cheeks  and  opereles  with 
strong  stri:e,  the  rest  of  the  bones  of  the  head  roughish.  (Jill  rakers 
short,  about  10  below  the  angle,  the  anterior  ones  tubercle-like;  breast 
closely  scaled.  Pectorals  short,  3]  to3J  in  the  length  of  body,  scarcely 
longer  than  longest  detached  ray,  their  tips  reaching  about  third  ray  of 
anal  fin,  their  length  3J  in  the  body;  ventrals  long,  their  tips  almost 
reaching  tips  of  pectorals,  l§in  head;  first  dorsal  spine  the  longest,  its 
length  1*  in  head,  serrate  in  frout;  first  dorsal  ray  slightly  serrulate  at 
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base,  its  length  3  in  head;  longest  anal  ray  4  in  head;  caudal  fin 
lunate,  with  pointed  lobes,  1  j  in  head. 

Color. — Brownish  above,  grayish  below ;  head  and  anterior  parts 
more  or  less  distinctly  vermiculated  with  dark  olivaceous,  these  mark- 
ings especially  distinct  on  bones  of  head:  sides  with  0  to  15  narrow 
brown  oblique  bands  extending  downward  and  backward  from  the 
lateral  line  about  halfway  to  anal  fin,  these  obsolete  or  less  conspicuous 
on  anterior  portion  of  the  body;  both  dorsals  mottled  with  olive;  cau- 
dal with  3  broad,  blackish  bars  which  do  not  cross  the  upper  and 
lower  ray,  the  last  bar  broad  and  very  conspicuous ;  upper  ray  of  caudal 
dark  olive;  no  black  spot  at  base  of  caudal;  anal  and  ventrals  white; 
pectorals  blackish, faintly  barred  with  darker  and  margined  with  white. 

Here  described  from  many  specimens,  3  to  0  inches  long,  from  sta- 
tion AS0.->,  Bay  of  Panama,  51£  fathoms,  where  it  occurs  with  Primiotus 
.rimisniii,  but  more  abundantly  than  the  latter.  It  has  not  yet  been  seen 
elsewhere. 

Type.— "So.  47580,  U.S.N.M. 

Family  TJRANOSCOPIDvE. 

ASTROSCOPUS  ZEPHYREUS,  Gilbert  and  Starks,  new  species. 
(Plate  LIU,  fig.  2;  also  Plate  LIV.) 

Hcad2g;  depth.');;  dorsal  V-13;  anal  14;  scales84;  eyel2inhead; 
maxillary  2.\ ;  pectoral  1^;  second  dorsal  spine  7;  highest  dorsal  ray 
'2!t;  highest  anal  ray  3|;  caudal  1J. 

Body  robust,  widest  at  occiput,  slightly  compressed  posteriorly,  ante- 
riorly subcylindrical.  Head  very  large  and  broad,  wider  than  the 
body;  mouth  large,  vertical,  a  fringe  of  barbels  curving  over  mouth  on 
each  jaw,  their  length  a  little  greater  than  the  diameter  of  the  eye; 
tongue  very  large  and  fleshy,  forming  a  pad  under  the  membrane  of 
lower  .jaw,  which  projects  forward  somewhat;  teeth  conical,  small  and 
movable,  in  many  bands  in  upper  jaw;  in  lower  jaw  the  teeth  are  larger 
and  in  two  or  three  rows;  vomer  and  palatines  with  teeth.  Eyes  very 
small  hut  prominent;  interorbital  very  wide,  four  times  as  wide  as  the 
eye;  bones  on  top  of  head  coarsely  granular;  Y-shaped  ridge  on  top  of 
head  conspicuous,  with  a  broad  naked  area  on  each  side ;  the  form  of 
these  and  other  bones  of  the  head  exactly  as  in  A.  y-grwcum ;  edges 
of  nostrils  closely  fringed;  anterior  nostril  round,  the  ridge  between  it 
and  eye  not  very  high  or  conspicuous;  posterior  nostril  ending  iu  a 
long  curved  furrow  which  runs  obliquely  across  the  naked  area  be- 
hind eyes;  at  its  posterior  end  it  turns  sharply  forward,  its  length  L'a 
times  the  diameter  of  the  eye;  two  very  short  blunt  spines  in  front  of 
eye;  surface  of  the  opercle,  preopercle,  and  humeral  process  granular, 
not  so  rough  as  in  A.  y-grmcum;  gill  rakers  not  developed;  pseudo- 
branchiae  very  small. 
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Head  entirely  scaleless ;  belly  naked  below  a  line  drawn  from  first 
anal  ray  to  the  middle  of  pectoral  base;  fins  without  scales;  scales 
small  and  nearly  square,  grown  together  side  by  side,  forming  oblique 
series. 

Width  of  pectoral  at  base  slightly  less  than  half  length  of  head ;  the 
fin  is  pointed  and  sligiitly  turned  up,  its  tip  reaching  to  the  vertical  from 
base  of  the  third  dorsal  ray;  the  ventral  rays  are  thick  and  swollen, 
the  inner  rays  the  longest,  the  fin  reaching  almost,  midway  between  its 
base  and  tips  of  pectorals;  insertion  of  ventrals  in  front  of  pectorals  a 
distance  equal  to  the  width  of  pectoral  base;  soft  dorsal  somewhat 
higher  than  anal,  its  posterior  rays  reaching  to  the  vertical  from  base 
of  last  anal  ray;  tip  of  last  anal  ray  nearly  reaching  to  the  base  of 
caudal  rays;  caudal  truncate  or  slightly  rounded;  a  fold  of  skin  along 
middle  line  of  belly  from  ventrals  to  vent. 

Color. — Dark  brown  above,  paler  below;  upper  parts  with  many 
round  white  spots  of  various  sizes,  edged  with  rings  of  dark  brown; 
spinous  dorsal  black,  light  posteriorly;  soft  dorsal  light  at  base,  the 
euds  of  the  rays  with  black  and  white  stripes;  pectorals  and  anal 
dusky  with  light  edge,  caudal  with  longitudinal  black  and  white  stripes. 

Type.— So.  47743,  U.S.X.M. 

A  single  specimen,  12  inches  in  length,  collected  by  the  Albatross,  in 
Magdalena  Bay,  Lower  California. 

A  distinct  electric  shock  was  given  by  this  fish  when  alive,  the  elec- 
tric organs  being  apparently  located  in  the  fleshy  areas  on  top  of  head 
behind  the  eyes. 

Family  BLENNI1TU5. 
EMMNION,1  new  genus. 
EMMNION  BRISTOL^;,  Jordan,  new  species. 
(Plate  LV,  fig.  1). 

Head  5|;  depth  7J;  dorsal  XXV,  13;  anal  I,  27;  pectoral  13;  ven- 
tral I,  3;  Branchiostegals  5;  scales  3-03-11,  the  count  not  certain. 

Body  slender,  moderately  compressed;  the  dorsal  profile  forming  a 
nearly  straight  line  from  occiput  to  first  dorsal  ray,  from  thence  descend- 
ing very  gently  to  base  of  caudal ;  ventral  profile  about  straight.  Head 
broad,  slightly  convex  above,  its  width  1J  in  its  length.  Anterior  pro- 
file from  first  dorsal  spine  to  a  point  above  eye  straight,  thence  abruptly 
descending  to  tip  of  snout.  Month  horizontal,  the  lower  jaw  included. 
Maxillary  reaching  nearly  to  posterior  margin  of  eye,  about  2i  in  head. 
Teeth  present  on  both  jaws,  canine-like;  upper  jaw  with  8  enlarged 
teeth  in  front,  about  2  or  3  series  of  much  smaller  tcetli  behind  these, 
only  1  series  of  which  extends  into  posterior  region  of  mouth;  lower 
jaw  with  a  series  of  teeth  in  front  and  on  sides  which  become  greatly 
enlarged  in  front;  a  patch  of  very  small  teeth  behind  the  enlarged 
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front  teeth.  No  teeth  on  vomer  or  palatines.  Premaxillaries  very  pro- 
tractile. Snout  blunt,  4^  in  head.  Byes  large,  round,  placed  close 
together,  3J  in  head.  Interorbital  region  very  narrow,  less  than  pupil. 
Nostrils  equal.  Caudal  peduncle  2i  in  head.  Branchiostegal  mem- 
branes deeply  united,  free  from  isthmus.  Gills  4,  a  small  slit  behind 
the  fourth.  No  cirri  above  eyes,  nor  filaments  on  nape.  Head  naked; 
body  covered  with  cycloid  scales,  those  on  nape  much  smaller;  belly 
naked. 

The  scales  on  the  body  are  apparently  caducous,  as  all  have  fallen, 
but  the  impressions  are  very  distinct;  they  seem  to  have  been  embedded 
on  their  anterior  edge,  as  the  sac-like  fold  of  skin  is  prominent.  Lat- 
eral line  simple,  straight,  running  from  upper  edge  of  gill  opening  to 
last  ray  of  dorsal  when  it  disappears,  not  reaching  the  caudal.  It  is 
placed  very  high,  and  gradually  approaches  the  dorsal  flu,  from  which 
it  is  separated  only  by  a  very  small  distance.  Dorsal  extending  from  a 
point  a  short  distance  behind  occiput  nearly  to  base  of  caudal ;  the  fin 
is  emargiuate,  with  the  last  spine  shortest,  about  2J  in  first  soft  ray,  the 
latter  2^  in  head;  longest  dorsal  spines  about  3  in  head,  all  the  spines 
slender  and  flexible.  Anal  extending  from  behind  vent  nearly  to  base 
of  caudal;  similar  to  soft  dorsal,  its  rays  lower.  Ventrals  well  devel- 
oped, inserted  very  slightly  in  front  of  base  of  pectorals,  with  broad 
base,  the  rays  thickish.  Length  of  ventrals  in  head,  the  fin  reaching 
three-fifths  the  distance  to  vent.  Caudal  subtruncate.  Pectorals  reach- 
ing past  vent,  about  as  long  as  head.  Dorsal  and  anal  free  from 
caudal. 

Color  {in  alcolwl). — Dark  reddish  brown,  lighter  below;  head  very 
dark.  Dorsals,  pectorals  and  caudal  blackish,  pectorals  and  caudal 
with  lighter  blotches;  anal  and  ventrals  dusky,  anal  margined  with 
darker.  Length  about  3  inches.  Here  described  from  a  specimen 
taken  by  the  Albatross  from  Galapagos  Islands. 

Type.— Ho.  47578,  U.S.N.  M. 

It  is  evidently  a  rock-pool  species.  The  species  is  named  for  Miss 
Susan  Brown  Bristol,  of  the  department  of  zoology  in  Stanford  Uni- 
versity, in  recognition  of  her  work  on  fishes.  It  is  the  type  of  a  distinct 
fjenus  (Emmnion),  remotely  allied  to  Labrosomus  and  Pseudoblennius, 
distinguished  especially  by  its  straight  dorsal  lateral  line  ending  at 
base  of  last  dorsal  ray,  by  its  scaly  body,  and  by  its  dentition.  Its 
relations  to  any  other  American  genus  are  not  intimate. 

Family  XIPHIDIONTID^J. 
ULVICOLA,  new  genus. 
ULVICOLA  SANCT.iE-ROS.ff:,  Gilbert  and  Starks,  new  species. 
(Hate  LV,  fig.  2.) 

Head  10  in  body;  depth  13;  dorsal  XCVII;  anal  1-40;  eye  4J  in 
head;  caudal  11. 
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Body  elongate  as  in  A'ererpes,  strongly  compressed,  upper  profile  of 
head  slightly  convex,  no  constriction  at  nape;  mouth  very  small, 
oblique,  the  maxillary  reaching  about  to  front  of  eye;  teetli  very  small, 
in  a  single  row  on  jaws;  vomer  with  teetli;  interorbital  a  narrow  sharp 
ridge;  snout  about  equal  to  length  of  eye;  gill  opening  short,  limited 
to  the  part  below  angle  of  opercle,  aduate  above  to  shoulder  girdle. 
Origin  of  dorsal  above  upper  end  of  gill  opening,  much  nearer  occiput 
than  tip  of  snout;  anal  spine  small,  not  channeled  as  in  Xeinrpes  fuco- 
rum;  origin  of  anal  nearer  base  of  caudal  than  tip  of  snout  by  a  dis- 
tance equal  to  twice  length  of  head;  pectorals  and  ventrals  obsolete; 
caudal  rather  long,  confluent  with  dorsal  and  anal. 

Color  (in  alcohol). — Light  brown,  slightly  lighter  under  head  and  on 
belly;  no  markings. 

Type.—^o.  47570,  U.S.X.M. 

Specimen  4J  inches  in  length;  collected  by  the  Albatross  in  a  rock 
pool  at  Santa  liosa  Island,  California,  January  6,  1889. 
The  new  genus  Uleicola  is  allied  to  Xererpes. 

Family  BLENNIID^!. 
EMBLEM  ARIA  OCULOCIRRIS,  Jordan,  new  species. 
Head  3f ;  depth  6§ ;  dorsal  about  35 ;  anal  25. 

Upper  part  of  eyeball  with  a  slender  cirrus  tipped  with  black,  this 
nearly  as  long  as  eye ;  eye  longer  than  snout,  about  .'SjJ  in  head,  the 
maxillary  extending  to  below  posterior  part  of  pupil;  snout  sharper 
than  in  Emblcmaria  niripes,  two-thirds  eye;  teeth  small,  rather  sharp, 
directed  backward;  longest  dorsal  spine  as  long  as  head;  pectorals  1J 
in  head;  ventrals  If,  inserted  before  pectorals. 

Color  (lit  alcohol). — Brown,  with  traces  of  about  9  blackish  cross  bars, 
which  are  separated  on  the  back  by  whitish  quadrate  interspaces;  a 
white  spot  at  nape;  some  dusky  below  eye;  dorsal  dusky,  the  pale 
bars  of  back  extending  on  its  base;  anal  dusky;  ventrals  blackish; 
caudal  pale,  its  tip  black ;  pectorals  pale. 

Type.— No.  47749,  tl.S.N.M. 

Specimen  1^  inches  long;  collected  by  the  Albatross,  La  Paz,  Cali- 
fornia.   It  seems  to  be  very  close  to  Bmblemariti  nivipes. 

Family  GADIDiE. 

LEPIDION  VERECUNDUM,  Jordan  and  Cramer,  new  species. 

Head  3J;  depth  4J;  dorsal  VIII-40;  anal  37;  ventral  apparently  4 
(some  rays  broken  on  each  side);  scales  about  75,  not  to  be  exactly 
counted. 

Body  robust,  compressed,  tapering  from  the  large  head  to  the  very 
slender,  attenuate  tail,  which  is  not  so  broad  as  pupil.  Head  large, 
not  greatly  compressed,  not  keeled  above,  its  sides  scaly;  lower  jaw 
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with  some  scales;  interorbital  space  depressed,  5$  in  head.  Eye  very 
large  (in  young),  2i{  in  head ;  snout  short,  depressed,  not  pointed,  and 
with  lateral  keel,  in  head.  Preorbital  very  narrow.  Mouth  rather 
large,  oblique,  the  maxillary  reaching  to  below  front  of  pupil,  in 
head;  lower  jaw  slightly  longer,  its  tip  with  a  stittish  pointed  projec- 
tion representing  the  barbel;  teeth  small,  in  bands,  a  few  on  vomer. 
No  spines  on  snout  or  opercles.  Gill  membranes  somewhat  united,  free 
from  isthmus,  (iill  rakers  slender,  rather  loug,  10  to  12  on  lower  p  irt 
of  arch.  Scales  very  small,  mostly  lost  posteriorly  and  not  to  be  exactly 
counted.  Lateral  line  not  evident.  First  dorsal  rather  low  and  long, 
none  of  its  rays  produced,  the  longest  about  half  head.  Ventrals  fila- 
mentous, half  head;  pectorals  about  half  head;  caudal  2A  head:  anal 
deeply  notched  behind  the  middle,  its  posterior  lobe  highest. 

Color  uniform  purplish  black,  the  fins  paler. 

Tt/pr.—Xo.  47718,  IT.S.N.M. 

Young  specimen,  2£  inches  long,  from  Albatross  station  2!M>.'i,  in  364 
fathoms,  near  Clarion  Island  of  the  Kevilla-Gigedo  group,  Mexico. 

Family  I'LEDHONEOTIJ) J>:. 
PARALICHTHYS  WOOLMANI,  Jordan  and  Williams,  new  species. 

Head  depth  about  2  in  length  of  body;  gill  rakers  5+11;  dor- 
sal 74;  anal  57;  pectoral  12;  ventral  <J. 

Flesh  firm.  Body  oblong;  mouth  large,  mandible  heavy,  not  project 
ing;  about  8  teeth  on  each  side  of  lower  jaw,  the  anterior  ones  long  but 
slender;  teeth  in  upper  jaw  smaller  than  those  in  lower  jaw;  the  lateral 
teeth  very  small  and  close  set.  Eye  small,  5  j  in  length  of  head;  iuter- 
orbital  area  moderately  prominent,  narrow,  about  two-fifths  in  length 
of  eye.  Scales  cycloid,  small  anteriorly  and  increasing  iu  size  pos- 
teriorly, covering  head  and  fins;  about  100  on  lateral  line.  Lateral  line 
greatly  arched  anteriorly,  the  arch  about  •').!  times  in  length  of  straight 
portion,  (iill  rakers  slender,  the  longest  about  one-hall'  length  of 
eye.  Pectoral  and  ventral  tins  small;  pectoral  about  one-half  length 
of  head.  Origin  of  dorsal  opposite  anterior  margin  of  eye;  caudal 
ending  in  an  obtuse  angle,  not  double  concave;  caudal  peduncle  wide. 
Anal  spine  obsolete,  liody  and  fins  blotched  with  deep  brown  and 
pearly  white  and  speckled  with  very  dark  brown,  blotches  more  definite 
on  median  fins  and  especially  on  caudal  where  there  are  three  indefinite 
lines  of  blotches  crossing  the  skin. 

Type.— No.  47575,  U.8.X.M. 

Specimen  9£  inches  long,  taken  at  the  Galapagos  Islands  by  the 
Albatross  in  1SSS.  It  was  then  thought  to  be  l'ai  aliohthijs  adsper.sus, 
from  which  species  it  differs  but  little  except  in  the  number  and  length 
of  the  gill  rakers. 

This  species  is  named  for  Mr.  Albert  J.  Woolman,  of  Duluth,  Minne- 
sota, in  recognition  of  his  work  on  the  fresh- water  fishes  of  Mexico  and 
Florida. 
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New  Fishes  from  the  Pacific  Ocean. 


Fig-  1.  Sebastodes  semicinctus. 
Fig.  2.  Astroxcopus  zephyrexis. 
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BIRDS  OP  THE  GALAPAGOS  ARCHIPELAGO. 


By  Robert  Ridgway, 
Curator  of  the  Department  of  Birds. 


Introduction. — While  the  present  publication  is  intended  to  embody 
practically  all  that  is  known  of  the  avifauna  of  the  Galapagos  Archi- 
pelago, it  does  not  claim  to  be  exhaustive,  for  a  great  deal  has  yet  to  be 
learned  before  anything  like  a  complete  exposition  of  the  subject  is 
possible.  Although  our  knowledge  of  the  bird  life  of  this  interesting 
island  group  has  been  vastly  increased  since  the  publication  of  Dar- 
win's discoveries  there,  chiefly  through  the  large  collections  made  by 
Dr.  Habel  in  1868,  the  naturalists  of  the  Albatross  in  1888  and  1891, 
and  Messrs.  Baur  and  Adams  in  1891,  the  information  which  has  accu- 
mulated is  still  too  fragmentary  to  warrant  any  serious  attempt  to  solve 
the  problems  to  which  Mr.  Darwin  first  called  attention. 

Theories  as  to  the  origin  of  the  Galapagoan  fauna  and  related  prob- 
lems will  therefore  be  briefly  touched  in  the  following  pages,  the  prin- 
cipal object  of  the  work  being  to  collate  the  knowledge  thus  far  secured 
and  thereby  facilitate  future  investigation  in  the  field  whose  natural 
products  afforded  the  basis  of  Darwin's  deductions  concerning  "  the 
complicated  problems  involved  in  the  doctrine  of  the  derivative  origin 
of  species,  the  importance  of  which  in  their  bearing  upon  the 
study  of  natural  science  has  never  been  equaled."1 

But  for  the  unfortunate  loss  in  transit  of  a  box  containing  a  large 
number  of  specimens  collected  by  Messrs.  Baur  and  Adams  on  South 
Albemarle,  Charles,  Hood,  and  Barrington  islands,2  we  should  know 
much  more  concerning  the  fauna  of  those  islands  from  which  such  scant 
material  has  been  examined  by  naturalists. 

Not  a  single  island  of  the  group  can  be  said  to  have  been  exhaust- 
ively explored,3  and  few  of  the  species  are  knowi^  in  all  their  various 

'Salvin,  Trans.  Zool.  Soo.  Lond.,  IX,  Pt.  IX,  1876,  pp.  461-462. 

EThis  bos,  which  was  lost  or  stolen  at  Guayaquil,  contained  specimens  of  laud 
birds  from  these  least  explored  islands  of  the  group,  among  them  being  more  than 
forty  species  from  the  southern  part  of  Albemarle  Island,  the  fauna  of  which  is 
almost  unknown. 

:  Many  novelties  may  be  expected  to  occur  in  the  elevated  interior  portions  of  the 
islands,  where  "  clouds  usually  hang  over  the  higher  mountains,  whero  the  moisture 
is  far  greater  than  on  the  seashore,  and  consequently  the  vegetation  is  far  more 
luxuriant"  (Salvin).  These  verdurous  mountain  districts,  being  less  readily  acces- 
sible than  the  arid  lowlands,  are  doubtless  but  very  imperfectly  explored. 
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phases;  in  fact,  many  are  known  only  from  a  lew  specimens  in  female 
or  immature  dress.  Xo  observations  have  been  made  uupon  the  atti- 
tude the  different  species  of  Geospha1  maintain  toward  one  another 
tending  to  show  how  far  the  differences  observable,  or  thought  to  be 
observable,  in  dried  specimens  indicate  the  actual  grouping  in  species 
of  living  individuals."3  The  anomaly  of  individuals  adult  as  to  plum- 
age but  with  bills  suggesting  immaturity,  and  of  others  which  show 
exactly  the  reverse,  remains  to  be  explained  •  and  there  are  other  ques- 
tions which  only  protracted  field-studies  by  a  competent  investigator 
can  decide.  Until  all  these  present  mysteries  are  solved,  theories  and 
generalizations  are  necessarily  futile. 

An  effort  to  obtain  the  unknown  data  should  not  be  too  long  delayed. 
As  Mr.  Salvin  truly  says : 3 

The  advent  of  in  an  to  islands  previously  uninhabited  is  of  the  highest  importance 
to  the  existence  of  the  indigenous  fauna  and  flora.  It  may  safely  be  said 

that  these  islands  have  been  visited  from  time  to  time  for  morn  than  three  centuries, 
so  that  during  this  period  man's  influence  has  been  more  or  leas  felt  by  the  indige- 
nous products.  This  influence  is  manifested  in  all  similar  cases-  by  the  capture  and 
destruction  for  food  of  all  animals  fit  to  eat;  and  in  order  to  establish  a  supply  of  fresh 
food  for  vessels  in  need  of  it,  pigs  and  goats  are  usually  turned  out  in  such  places. 
Tbo  vegetation  chiefly  suffers  from  the  latter,  while  upon  such  animals  as  easily  fall 
a  prey  to  the  former  theeffect  is  generally  very  speedily  marked.  Cats  often  abound 
on  such  islands,  and  rats  and  mice  escape  !  from  some  vessel  calling  for  wood  ;iud 
water.  All  these  prove  enemies  to  some  previously  unmolested  species.  Fires,  too, 
either  wantonly  or  carelessly  lighted,  sometimes  work  great  destruction. 

So  far  as  the  birds  of  the  Galapagos  Islands  are  concerned  the  effect  produced  by 
the  visits  of  ships,  chiefly  whalers,  and  the  attempts  at  colon i /at ion  do  not  seem  to 
have  lessened  their  numbers  at  present.  Judging  from  the  records  of  the  various 
authors  I  have  been  able  to  consult,  I  should  Bay  that  birds  are  about  as  numerous 
now  as  they  were  two  centuries  ago.  How  long  this  will  remain  ho  is  uncertain. 
All  the  species  are  able  to  fly,  and  thus  protect  themselves  from  the  wild  piys  and 
cats,  their  most  open  enemies.  The  effect  upon  the  vegetation  produced  by  the 
cattle,  horses,  and  goats  may  eventually  lessen  the  number  of  birds,  if  not  erad- 
icate some  of  the  species;  but  as  so  many  of  the  species  resort  to  the  seashore  for 
food,  the  destruction  of  the  vegetation  \\  ill  be  of  less  importance  than  it  otherwise 
might.  With  a  lessened  vegetation,  however,  less  rain  would  fall,  and  in  consequence 
the  increased  difficulty  in  procuring  water  will  operate  against  the  birds  maintaining 
their  numbers.  Ou  the  whole,  it  seems  evident  that  the  avifauna  of  these  singular 
islands  is  menaced  not  only  by  open  enemies,  but  also  is  in  danger  of  serious  injury 
should  any  further  disturbances  of  the  conditions  of  life  supervene. 

Since  the  preceding  paragraphs  were  published  it  has  been  ascer- 
tained that  at  least  one  of  the  indigenous  birds  of  the  Galapagos  has 
apparently  become  extinct,  the  larger  mockingbird  of  Charles  Island 
(Xesomimus  triJ'aHc'mtm)  having  been  fruitlessly  searched  for  by  the 
naturalists  of  the  Albatross  and  by  Messrs.  fSaur  and  Adams.  Others 
appear  to  have  become  extinct  on  the  islands  where  they  were  origi 

■Also  these  of  Camarhyncbus,  of  which  also  there  are  sometimes  several  forms  found 
on  a  single  island. 

2Salvin,  Trans.  Zool.  Soc.  Lond.,  IX,  Pt.  ix,  1876,  p.  469. 
3  Ibid  p.  455. 
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nally  found;  as  the  largest  of  the  ground  finches  (Gcospi:a  magniros- 
1ris),  ivhich  seems  no  longer  to  inhabit  Charles  or  Chatham  islands, 
where  Darwin  collected  his  specimens,'  and  Cuninrhynchus  raricf/atus, 
originally  discovered  on  Abingdon  and  Bindloe  islands,  but  according 
to  Dr.  Baur  no  longer  oocuring  there.3 

It  is  evident,  therefore,  that  if  wi;  are  to  acquire  a  more  exact  knowl- 
edge of  this  classic  fauna,  an  effort  to  do  so  should  be  made  before  it  is 
too  late. 

I  have  already  remarked  that  the  time  has  not  arrived  when  Ave  may 
indulge  in  speculations  as  to  the  origin  of  the  Galapagoan  fauna  with 
reason  for  great  confidence  in  the  correctness  of  any  theories  which 
may  be  advanced.  Nevertheless,  a  few  observations  on  the  subject 
with  reference  to  I  >r.  Baur's  subsidence  theory3  as  opposed  to  that  of 
volcanic  uplift,  together  with  the  possibility  of  a  non- American  element 
in  the  composition  of  the  fauna,  may  not  be  altogether  futile. 

All  writers  are  agreed  that  the  Galapagos  Islands  are  volcanic; 
nearly  all,  from  Darwin  to  Agassiz,  agree  that  they  were  uplifted  from 
the  sea  by  volcanic  action,  and  that  their  upheaval  therefore  antedates 
the  advent  of  organic  life  upon  them.  Dr.  Baur,  however,  believes 
that  these  islands  are  the  higher  points  of  an  extensive  submerged 
area,  whose  subsidence  took  place  after  a  fauna  and  flora  had  been 
acquired;  or,  to  quote  his  own  words :  u  At  a  former  period  these  islands 
were  connected  witii  each  other,  forming  a  single  large  island,  which 
itself  at  a  still  earlier  time  was  united  to  the  continent,  probably  witli 
Central  America  and  the  West  Indies." 4 

I  am  not  competent  to  discuss  the  relative  merits  of  these  two  oppo- 
site theories  from  the  physiographer's  standpoint;  but  if  the  apparent 
relationships  of  the  fauna  have  any  bearing  on  the  question,  I  believe 
Dr.  Baur's  theory  to  be  at  least  worthy  of  serious  consideration. 

By  reference  to  the  map  accompanying  Professor  Agassiz's  report 
upon  the  Albutroxn  cruise  of  1891, 5  it  will  be  seen  that  the  Galapagos 
Archipelago  and  Cocos  Island  rise  from  a  submarine  plateau  of  1,500 
fathoms  depression,  which  at  its  northeastern  extremity  approaches 
within  100  miles  of  the  nearest  point  of  the  present  coast  line  of  Cen- 
tral America,  being  separated  from  the  l.TiOO-fathom  coast  line  by  only 

1  Dr.  Baur  says  (Amer.  Nat..  XXV,  1891,  p.  905)  that  he  anil  Mr.  Adams  collected 
this  species  on  South  Alhem.irle  and  Jervis  islands;  hut  their  specimens  were  lost, 
and  it  is  possihle  that  the  birds  they  met  with  were  not  tho  true  G.  magniroitlris,  but 
an  undescribed  related  form. 

It  has  subsequenlly  been  ascertained  to  inhabit  Albemarle,  James,  Indefatigable, 
Chatham,  and  Charles  islands.  The  question  therefore  arises,  Has  it  shifted  irs  range 
from  Abingdon  and  Bindloe  to  these  islands,  or  were  the  original  specimens  wrongly 
labeled  as  to  locality  *. 

rAmer.  Nat.,  XXV,  1KM.  pp.  217-229,  307-326. 

4Tho  Differentiation  of  Species  on  the  Galapagos  Islands  and  the  Origin  of  the 
Group.  Biological  Lectures  delivered  at  the  Marine  Biological  Laboratory  of  Woods 
Hole,  in  the  summer  session  of  1894.    Reprint,  pp.  67-78. 

"Bull.  Mus.  Comp.  Zool.,  XXIII,  No.  1,  pi.  III. 
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a  little  more  than  30  miles  of  deeper  water,  and  this  of  less  than  2,000 
fathoms  depth.  Its  eastern  edge,  on  the  other  hand,  is  decidedly  more 
than  200  miles  distant  from  the  nearest  point  on  the  coast  of  Ecuador 
(a  little  south  of  the  equator),  while  the  deeper  water  between  is  more 
than  five  times  as  wide  as  the  northeastern  "  strait." 

If  Dr.  Baur's  theory  be  correct,  therefore,  the  Galapagos  group  and 
Cocos  Island  were  once  culminating  points  of  Ms  "single  large  island," 
and  the  nearest  approach  of  this  oceanic  land  area  to  the  continental 
area  was  toward  the  southern  portion  of  Central  America.1  It  is  some- 
what in  favor  of  Dr.  Baur's  theory  that  at  least  one  of  the  smaller  land 
birds  of  the  Galapagos  (l)endroicn  aureola)  is  common  also  to  Cocos 
Island;  but  as  the  same  species  is  said  to  occur  also  along  the  coast 
of  the  mainland,  from  Gorgona  Island  to  the  Gulf  of  Guayaquil,  its 
bearing  on  the  subject  loses  some  of  its  importance.  We  unfortunately 
know  very  little  as  to  the  birds  of  Cocos  Island,  only  four  species  of 
land  birds  having  thus  far  been  collected  there.2  Of  the  three  remain- 
ing Cocos  Island  birds,  one  ( (Joveyzus  femtg  incus,  Gould)  is  most  nearly 
related  to  a  Central  American  and  West  Indian  species,  C.  minor, 
(Gmelin).  The  other  two — Cocornis  agassizi,  Townsend,3  and  Xesotr  te- 
ens ridgwayi,  Townsend4 — are  genera  peculiar  to  Cocos  Island,  whose 

•That  portion  of  the  Colombian  isthmus  between  the  southern  boundary  of  Costa 
Rica  and  the  Bay  of  Panama. 

2Cocos  Island  lies  within  the  rain  belt  and  supports  an  exceedingly  luxuriant 
vegetation  from  its  summit  down  to  the  water's  edge,  numerous  streams  dashing 
down  its  mountain  sides  into  the  sea.  Undoubtedly  it  supports  a  much  more  varied 
bird  fauna  than  any  of  the  Galapagos  Islands,  and  interi'sting  if  not  remarkable 
forms  remain  to  be  discovered  there.  Unfortunately  it  is  difficult  of  exploration  on 
account  of  the  density  of  the  vegetation,  which  can  only  be  penetrated  by  the  aid  of 
a  mache'te;  but  as  Mr.  Townsend,  who  made  a  brief  landing  there  February  28, 1891, 
collected  among  four  species  of  land  birds  two  new  and  exceedingly  distinct  genera, 
it  is  to  be  hoped  that  the  unknown  treasures  which  certainly  await  discovery  may 
tempt  some  adventurous  naturalist  to  direct  his  efforts  to  a  thorough  exploration  of 
this  island. 

Mr.  Townsend  has  recently  published  a  list  of  the  birds  which  he  obtained  on 
Cocos  Island,  in  a  paper  with  the  following  title: 

Bulletin  of  the  Museum  of  Comparative  Zoology  j  at  Harvard  College,  j  XXVII, 

No.  3.  |   |  Reports  on  the  Dredging  operations  off  the  West  coast  of  |  Central 

America  to  the  Galapagos,  to  the  West  coast  |  of  Mexico,  and  in  the  Gulf  of  Califor- 
nia, in  charge  of  |  Alexander  Agassiz,  carried  on  by  the  U.  S.  Fish  Conimis  |  sion 
steamer  Albatross,  during  1891,  Lieut.  Commander  |  Z.  L.  Tanner,  U.  S.  N.,  com- 
manding, j  XVII.  |  Birds  from  Cocos  and  Malpelo  Islands,  with  notes  on  |  Petrels 
obtained  at  Sea.  |  By  H.  Townsend  |  [Published  by  Permission  of  Marshall  Mc- 
Donald, U.  S.  Fish  Commissioner.]  |  With  Two  Colored  Plates.  |  Cambridge,  Mass., 
U.  S.  A. :  |  Printed  for  the  Museum.  |  July,  1895. 

Pages  121-126;  plates  not  numbered. 

■Cocornts,  Townseni>,  Bull.  Mus.  Comp.  Zool.,  X  \  VII,  July,  18!l5,p.  123.  Type,  C. 
agassizi,  Townsend  (Bull.  Mus.  Comp.  Zool.,  XXVII,  July,  189">.  p.  12H.  colored  plate; 
Cocos  Island;  U.S.Nat.  Mus.). 

*Xesotricctta,  Towxsexd,  Bull.  Mus.  Comp.  Zool.,  XXVII,  July,  18!)."\  p.  124.  Type, 
A'. ridgwayi, Townsend  (Bull.  Mus.  Comp.  Zool.,  XXVII, July,  1895,  p.l21,colored  plate; 
Cocos  Island;  U,  S.  Nat.  Mus.). 
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nearest  relatives,  apparently,  are  the  Galapagos  genus  Geospiza  (sub- 
genus "Cactornis")  and  subgenus  Eribates  of  the  continental  genus 
Myiarchus.  If,  therefore,  the  Galapagos  group  and  Cocos  Island,  together 
with  a  connecting  land  area,  were  formerly  united  to  the  continent,  the 
relationships  of  their  bird  fauna  point  to  a  Central  American  rather  than 
a  South  American  connection ;  but  in  order  to  account  for  this  relation- 
ship actual  land  connection  with  the  continent  is  not  necessary,  the 
narrow  passage  of  deep  water  (between  1,600  and  1,700  fathoms)  which 
possibly  may  always  have  intervened  being  easily  crossed  by  birds  of 
only  ordinary  powers  of  flight. 

Forty-six  genera  of  birds  have  thus  far  been  found  in  the  Galapagos 
Archipelago.  Following  is  a  list  of  them,  together  with  an  exposition 
of  their  geographic  range: 

List  of  genera  of  Galapagos  birds. 


Geographic  range. 


Names  of  genera. 

Peculiar. 

o 
3 

a 

Pacific. 

South  American. 

Central  American. 

"West  Indian. 

North  American. 
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25.  Neaopelia  
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33.  Trinjra  
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SUMMARY. 


Groups  of  genera. 


Num-  |  Per  cent 
ber  of  |  of  whole 
genera,  number. 


Peculiar  genera  

Antarctic  genera  

Pacific  genera  

Genera  peculiar  to  North  America  

Genera  of  wide  or  general  range  

Genera  common  to  Central  America,  West  Indies,  and  North  America-  

Generacommon  to  South  America,  Central  America,  West  Indies,  and  North 

America  

Genera  common  to  Central  America  and  South  America  

Genera  common  to  South  America  and  West  Indies  

Total  


Taking  into  consideration,  however,  only  those  genera  which  have 
species  breeding  (or  presumably  breeding)  in  the  Galapagos  Archi- 
pelago (whether  peculiar  or  not),  the  result  is  slightly  different,  as  the 
following  will  show: 


Groups  of  genera. 


Peculiar  genera  

Antarctic  genera  

Pacific  genera    

Gentra  common  to  Central  America,  West  Indies,  and  North  America   

Generacommon  to  South  America,  Central  America,  West  Indies,  and  North 

America  

Genera  common  to  i  entral  America  and  South  America  

Genera  common  to  South  America  and  the  West  Indies  

Genera  of  wide  range  

Total  


Restricting  the  comparison  still  further  by  eliminating  all  the  genera 
of  wide  range,  we  are  able  to  get  a  more  definite  idea  of  the  relation- 
ships of  the  Galapagoau  avifauna.  Thus  limited  to  American  types, 
its  composition  appears  to  be  as  follows: 


Groups  of  genera. 


Nnm-  |  Per  cent 
ber  of  !  of  whole 
genera,  number. 


Peculiar  genera    ;  

Genera  common  to  Central  America,  the  West  Indies,  and  North.  America  

Genera  common  to  South  America,  Central  America,  the  West  Indies  and  North 

America  

Generacommon  to  Central  America  and  South  America  

Genera  common  to  South  America  and  the  West  Indies  

Total  


The  foregoing  analysis  shows  that  a  study  of  the  genera  alone  will 
not  enable  us  to  decide  whether  the  nonpeculiar  portion  of  the  Gala- 
pagoan  avifauna  is  most  nearly  related  to  that  of  the  adjacent  main- 
land of  South  America  or  that  of  lower  Central  America  or  the  West 
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Indies.  The  species  themselves  (those  peculiar  to  the  group  being  of 
course  excluded)  afford  better  evidence. 


i  nu'Ltnncoryphus  . 


vaimps 


.  Sula  brewsteri  

.  Sula  piscator  

.  l'hacthon tethereus  ... 

Anlea  lierodias?  

.  Henxlias  egrettaf  

.  Nyctanassa  violact- a  - . 
.  P(i<Eiiifnpterua  ruber  . 

.  Gallinnla  galeata  

.  Himantnpus  mexicann 


Summary . 


Colom 
Man 
Isthmus 
north  ot" 
Panama. 


Were  tin1  above  figures  correct,  they  would  point  very  decidedly  to 
a  Central  American  and  West  Indian  origin  for  the  nonpeculiar.  resi- 
dent birds  of  the  Galapagos,  but  unfortunately  there  are  so  many- 
interrogation  points,  indicating  doubt  m  l  t-gurd  to  the  range  of  the 
species,  that  they  can  only  be  accepted  as  approximately  accurate. 
Dendroira  (titreoltt,  for  example,  is  said  to  occur  at  least  as  far  north 
along  the  coast  of  Colombia  as  Gorgona  Island,  and  may  extend  as  far 
as  the  isthmus,  if  not  farther. 

Turning  now  our  attention  to  the  six  peculiar  genera  of  Galapagos 
birds,  the  question  of  their  relationships  may  be  briefly  discussed  as 
foPows : 

(1)  Xrxomimux.  This  has  evidently  been  derived  from  Mimus  (or  at 
least  from  the  same  stock),  n  genus  found  throughout  Centrul  America, 
the  West  Indies,  and  South  America,  the  Galapagos  forms  being  at 
least  ms  nearly  related  to  the  larger  West  Indian  species  (.1/.  ///////, 
March)  as  to  any  other,  and  far  more  nearly  than  to  the  single  Ecua- 
doran species  (Jf.  longicaudntiis^  Tschudi).1 

(2)  Ccrthidrti.  This  genus  was  formerly  placed  among  the  ('o<rcbi<l<r, 
but  more  recently  has  been  transferred  to  the  MnioiiUiihvr  It  has  no 
very  near  relative  among  the  known  continental  or  West  Indian  birds, 
but  in  general  appearance  is  very  much  like  a  smaller  "edition"  of  the 
Hawaiian  genus  <)reom>/?a,  belonging  to  the  chiefly  Polynesian  family 
]>icivi<l<v. 


■  Af.  lotigicaudatits  has,  like  the  North  American  M.  polyglotton  and -allied  forms  of 
the  Greater  Antilles,  a  white  wing-speculum;  the  Galapagos  species  of  Xesomimus, 
the  Central  American  Mimus  yilrits  ( Vieillot),  -1/.  hillii,  and  tlio  species  of  c;i  stern  and 
southern  South  America  have  not,  except  M.  Iritirux  (Vieillot),  which  stands  quite 
apart  from  other  species  by  reason  of  its  unique  wing-pattern. 

'Lucas,  Proc.  U.  S.  Snt.  Muh..  XVIT,  pp.  309-311. 

Proc.  X.  M.  vol.  xix  30 
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(3)  GeoHpfcn.  This  heteromorphic  genus  is  of  very  uncertain  rela 
tionship.  Some  of  the  species  resemble  somewhat  the  Central  Ameri- 
can genus  Cyanoloxiu,'  but  perhaps  still  more  the  West  Indian  genus 
Melanospi:<i,1  no  other  American  Fringillidte  being  enough  like  Geospiza 
to  suggest  even  distant  kinship,  unless  it  be  the  Central  American  and 
South  American  genus  Oryzoliorus,  which,  superficially  at  least,  recalls 
such  Groxpizw  as  G.  iiiiignirnxlris,  G.  pachyrhynrlia,  and  G.  stmiua  in  the 
excessive  shortness  and  thickness  of  the  beak.  The  more  slender-billed 
species  (formerly  separated  under  the  generic  name  Cactornis)  have  no 
continental  or  West  Indian  prototype  The  only  form  closely  resembling 
them  is  the  genus  Cocornis,  peculiar  to  Cocos  Island,  which  is  essentially 
a  small,  slender-billed  "Cactornis"  with  exactly  the  same  sexual  and 
seasonal  differences  of  plumage  as  the  species  of  '•  Cactornis'"  and  Geo 
spua.  It  is  a  singular  and  most  suggestive  circumstance  that  the 
peculiar  departure  from  the  normal  fringilline  type,  begun  in  the  thicker- 
billed  ''Cacforni"  and  carried,  through  a  nicely  graded  transition,  to  its 
extreme  development  in  Cocornis,  should  be  in  the  direction  of  the 
Hawaiian  family  mentioned  under  the  head  of  Certhiilea.3 

(4)  Camarhynchug.  This  is  another  heteromorphic  genus,  whose 
variations  of  structure  exactly  parallel  those  of  Geospiza.  the  longest- 
billed  species  (0.  pallidas)  having  been  originally  referred  to  "  Cactornis." 
I  have  been  unable  to  find  a  continental  or  West  Indian  genus  that 
could  be  of  common  origin  with  it,  unless  it  be  the  West  Indian  genus 
Pyrrhulaf/ra.  Certainly  the  western  Peruvian  genus  Xeorlii/iu-hus, 
the  only  one  which  has  been  mentioned  as  possibly  related,4  is  not  its 
prototype.  Certain  Hawaiian  genera,  by  some  writers  referred  to  the 
Fringillida'  and  by  others  considered  to  be  thick-billed  Dicseidse, 
although  very  different  from  Ciimarhynchus  in  coloration,  strongly  sug- 

1  Cyanoloxia,  Bonaparte,  Conspectus  Avium,  I,  Ang.  15,  1850,  p.  502.  Type,  by 
elimination,  Coccoborua  cijanoides,  Lafresnaye. 

- Metanospiza,  Ridgway,  new  genus.    Type,  Loxigilta  richardsovi,  Cory. 

Generic  characters.—  Similar  to  Geospiza,  Gould  (size  of  type  intermediate  between 
G.  fortis  and  G.  fuliginosa),  but  tail  relatively  much  longer  and  wing  much  more 
rounded  (first  quill  shorter  than  seventh) ;  mandible  relatively  broader  basally  (basal 
width  considerably  exceeding  length  of  gonys);  culmen  quite  straight,  and  man- 
dibular rami  much  narrower.  Coloration:  Adult  male  wholly  deep  black,  except 
legs  and  feet,  which  are  brownish  white.    (Female  and  young  unknown.) 

3This  genus  Cocornis  may  possibly  furnish  the  key  to  the  derivation  of  the  family 
Coerebidie,  since  it  shows  unquestionable  resemblance  in  form  to  the  chietly  West 
Indian  genus  Coereba(=Certhiola,  Sundevall).  The  close  resemblance  between  the 
adult  male  of  Cocornis  and  the  adult  (the  sexes  being  alike)  of  Coereba  atrata  is  indeed 
remarkable,  so  much  so  that  there  can  be  no  doubt,  in  my  mind,  that  the  similarity 
is  something  more  than  merely  accidental.  That  Cocornis  belongs  on  the  fringilline 
side  of  the  line,  however,  is  proven  by  the  fact  that  while  the  adult  male  is  wholly 
uniform  black  the  adult  female  and  the  young  male  are  varied  with  olive  and  rusty 
above,  while  their  underparts  are  conspicuously  streaked  with  dusky  on  a  yellowish 
ground — exactly  like  the  species  of  Geospiza;  the  sexes  of  Coereba,  on  the  other  hand, 
being  alike,  and  neither  the  adult  nor  young  streaked  beneath. 

'Salvia,  Trans.  Zool.  Soc,  Lond.,  IX,  Pt.  IX,  1876,  p.  48e. 
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gest  relationship  in  structural  characters,  the  form  of  the  bill  in  Loxi- 
oides,  TelexpizaJ  and  Psiltiroxtra  being  not  very  dissimilar  ill  character 
to  that  of  some  species  of  CioMirhi/nckus. 

(5)  Sesopelia.  This  genus  is  closely  related  to  the  genus  Zenaiila,  of 
general  Neotropical  distribution.  In  fact,  it  is  doubtfully  distinct  from 
the  latter. 

To  sum  up:  Of  the  five  peculiar  Galapagoan  genera  of  birds,  only 
two  (Xesomimus  and  S'rimjwliu)  are  of  evident  American  relationship. 
The  remainingthreehave  so  obvious  a  leaning  toward  certain  Hawaiian 
dicicidine  forms2  that  the  possibility  of  a  former  land  connection, 
either  continuous  or  by  means  of  intermediate  islands  as  "  stepping 
stones,"  becomes  a  factor  in  the  problem.  It  may  be  that  the  resemblance 
of  Cocornix,  '•  Cactornis,"  and  Camarhyncliua  to  the  above-mentioned 
Hawaiian  forms  is  merely  a  superficial  one,  and  not  indicative  of  real 
relationship.  I  do  not  by  any  means  claim,  on  the  strength  of  such 
evidence,  a  common  origin  for  them,  but  merely  present  the  facts  as 
"food  for  reflection."3 

It  will  doubtless  seem  to  some  that  I  have  gone  to  an  undesirable  if 
not  reprehensible  extreme  in  naming  so  many  forms  of  the  genera  Cer- 
thidea,  (leonpiza.  Ganiarhynchus,  and  Pyrocephalus.  Whether  such  is 
true  or  not,  I  have  certainly  not  been  actuated  by  any  desire  to  add  to 
the  number  of  species.  On  the  contrary,  several  names,  chiefly  of  my 
own,  have  been  relegated  to  synonymy  in  consequence  of  what  seemed 
to  be  good  evidence  of  their  untenability;  and  in  naming  new  ones  I 
have  in  all  cases  been  guided  by  definite  principles  without  regard  to 
the  character  of  the  criticism  which  might  result.  Some  of  these  new 
names  may,  when  additional  material  has  been  secured,  prove  also  to 
be  untenable,  and  will  then  have  to  be  "degraded;"  but  the  decision 
of  such  questions  should  always  be  a  matter  of  evidence,  never  of  indi- 
vidual opinion  or  prejudice;  and  I  am  sure  that  all  who  have  had  equal 
experience  in  the  laborious  and  time-consuming  task  of  dissecting  and 
reconstructing  synouymies  will  bear  me  witness  that  the  real  promoter 

'At  least  what  I  take  to  be  TelexpKa  flavimima,  Rothschild,  but,  not  being  able  to 
refer  to  the  '-Avifauna  of  Laysan,"  the  identification  is  doubtful.  The  bird  was  taken 
on  the  island  of  l.nysan  by  Mr.  W.  T.  Brigham,  and  is  Xo.  128455,  U.S.N.M. 

'  Whether  the  geuera  Loxioides,  Telespiza,  Psiitiroslra,  and  other  linehlike  Hawaiian 
forms  are  true  Fringillidas  or  thick-billed  Dica'idie  can  scarcely  be  said  to  be  yet 
satisfactorily  decided. 

■'While  the  prevailing  fades  of  the  Hawaiian  avifauna  is  unquestionably  Poly- 
nesian, a  small  but  by  no  means  insignificant  American  element  is  present.  How  it 
came  there  has  not  yet  been  explained.  Of  land  birds,  the  peculiar  genus  Phceornis 
is  most  like  Myadestes,  of  America  (see  Stejueger,  Proc.  V.  S.  Xat.  ,Mus.,  X,  1887,  p. 
92,  and  XII,  1889,  pp.  383, 384).  The  American  Ch-ciis  hudsonius  occurs  also  in  Hawaii ; 
the  Hawaiian  GaUinttla  is  barely  separable  from  the  American  spoeies,  G.  galeata, 
and  the  PlegadU  seems  to  be  identical  with  P.guarannu.  The  Himantopus  is  nearly 
related  to  H.  mexiaums,  and  Anas  ityvUliana  is  very  similar  to  A.  aberti  of  western 
Mexico.  Two  of  the  Hawaiian  Procellariidje,  J'strelata  phawpygia  and  Oceanodroma 
cryptoleucura  occur  also  in  the  (ialapagos! 
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of  chaos  and  enemy  of  order  is  the  "lumper,"  and  not  his  much  ma- 
ligned co  worker,  the  "  hair-splitter." 

When  it  is  remembered  that  the  coloration  is  practically  if  not  abso- 
lutely the  same  in  all  of  the  twenty-odd  forms  of  the  genus  (leospiza, 
it  will  be  seen  that  if  any  segregation  of  species  is  made  at  all  it  must 
be  based  upon  measurements;  and  when  it  is  further  seen  that  there 
is  a  gradual  transition  in  size  from  the  enormous  beak  of  G.  magitirostris 
to  the  comparatively  minute  one  of  <i.  purvula  (see  Plate  LVI1)  and  from 
the  excessively  thick  one  of  (!.  pachyrhyneha  (whose  lateral  outlines 
approximate  an  equilateral  triangle)  to  the  slender  and  curved  one  of 
(1.  scandeux  or  the  acuminate  one  of  G.  actttirostrix;  and  that  size  of 
beak  is  not  necessarily  correlated  with  length  of  wing,  tarsus,  etc.,  the 
difficulty  of  defining  the  species  becomes  obvious.  In  fact,  the  seg- 
regation of  definable  forms  would  not  be  possible  were  there  not  a  rea- 
sonable uniformity  of  measurements  among  specimens  from  one  locality, 
it  being  usually  the  case  that  when  a  great  difference  in  size  between 
specimens  from  any  one  island  is  observed,  the  specimens  can  easily  be 
divided  into  two  or  more  (rarely  as  many  as  seven)  sets,  whose  uieas 
uremeuts  do  not  inosculate,  the  individuals  whose  measurements  are 
intermediate  coming  from  some  other  island.  Some  islands,  unfortu- 
nately, are  so  poorly  represented  by  specimens  that  much  doubt  must 
necessarily  exist  respecting  the  forms  which  are  found  upon  them. 

Having  been  perplexed  by  these  difficulties,  I  have  carefully  weighed 
all  doubtful  cases,  and  whenever  there  seemed  to  be  a  well  defined 
average  difference  between  specimens  from  different  islands,  1  have  not 
hesitated  lo  separate  them  as  local  forms.  No  other  course,  indeed,  is 
practicable;  for  were  "lumping"  once  begun  there  could  be  no  end  to 
it,  unless  purely  arbitrary  limits  were  given  to  the  species  recognized, 
and  if  followed  to  a  logical  conclusion  might  easily  end  in  the  recogni- 
tion of  a  single  variable  species,  equivalent  in  its  limits  to  the  genus. 

How  many  fairly  good  species  there  really  are  in  the  genus  it  is  not 
possible  for  me  to  conjecture  from  the  insufficient  material  that  I  have 
been  able  to  examiue.  A  considerable  number  of  the  forms  recognized 
in  this  work  are  undoubtedly  mere  local  races.  Insular  forms,  how 
ever,  can  hardly  be  treated  in  the  same  manner  as  continental  ones, 
whose  conditions  of  environment  are  so  much  more  favorable  to  inter 
gradation;  hence  I  have  treated  alike  as  species  all  the  forms  that  it 
has  seemed  worth  while  to  distinguish  by  a  separate  name.  Regard, 
ing  supposed  excessive  individual  variation  in  the  genus  Geospitu,  1 
am  unable  to  agree  entirely  with  Mr.  Salvin,'  who  has,  I  think,  made 
the  specific  limits  too  wide,  and  thus  brought  together  under  one  spe- 
cific name  forms  from  different  islands  which  are  really  more  or  less  dis 
tinct.  Indeed  I  have  failed  to  discover  in  the  series  of  specimens  from 
any  one  island  a  greater  range  of  variation  in  measurements  than  often 
exists  among  an  equal  number  of  specimens  of  mainland  forms.  (See 
under  genus  Geospha,  p.  SOS.) 

1  Trans.  Zool.  Soc.  Loudon,  IX,  Pt.  IX,  1876,  pp.  479-484. 
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LISTS  OF  SPECIES  OF  BIRDS  FOUND  UPON  EACH  ISLAND  OF  THE 
GALAPAGOS  ARCHIPELAGO. 

In  the  following  lists  of  species  which  have  thus  far  been  taken  upon 
or  (in  the  cases  of  sea  birds)  near  by  each  island,  1  give,  in  chrono- 
logical order,  the  authorities  upon  which  the  records  are  based.  I 
have  not  deemed  it  worth  while  to  give  a  description  of  each  island, 
this  having  already  been  done  so  well  by  Mr.  Salvin 1  and  Professor 
Agassiz.2 

List  of  birds  ascertained  to  occur  on  Albemarle  Island. 


[Peculiar  apecies  in  italic] 


Names  of  species. 
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a  See,  Amer.  Nat.,  XXV,  1891,  p.  905. 

b  "C.habeti"  of  Trans.  Zool.  Soc.  Lond.,  IX,  Pt.  rx,  p.  460?. 


Messrs.  Baur  and  Adams  collected  at  two  pointson  Albemarle  Island — 
"East  Albemarle,  opposite  Cowley  Island,"  and  "South  Albemarle." 


1  Trans.  Zool.  Soo.  Lond.,  IX,  Pt.  IX,  1876,  pp.  447-461. 

»  Bull.  Mas.  Comp.  Zool.,  Harvard  College,  XXIII,  No.  1,  1892,  pp.  63-74. 
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The  brief  notes  which  Dr.  Baur  has  kindly  sent  me  concerning  the  col- 
lections made  at  the  two  localities  are  as  follows: 

East  Albemarle  opposite  Cotoley  Island. — Composition  of  fauna  different  from  that  of 
South  Albemarle.  Large  Geospiza 1  absent ;  many  black  individuals  of  fortis  and 
fitliginosa. 

Cactornis  rare,  only  black  specimens  seen. 

Camarhynchus^two  species  [affinis  and prosthemelas] ;  large  form  [rariegatus]  absent. 

Nesomimus,  Certhidea,  Myiarckus,  and  Pyrocepkalus  present,  but  not  common. 

South  Albemarle. — Geospiza,  three  species  [fortis,  fuliginosa,  and  a  large  form, 
doubtless  either  G.  strenua  or  G.  magnirostris — most  likely  the  former]. 

Cactornis,  two  species,  the  large  blackish  speeies  [Geospiza  fatigataf]  common. 
[The  other  one  is  Camarhynchus  productus.} 

Nesomimus  [parvulux]  common. 

Certhidea  [albemarlei]  common. 

Pyrocephalua  [intercedens]  common,  but  red  males  rare. 
Myiarckus  [magnirostris]  common. 
Dendroica,  Buteo,  Pcecilonetta,  common. 
Spheniscus,  very  common. 

As  Dr.  Baur,  and  his  associate,  Mr.  Adams,  collected  more  than  forty 
species  on  South  Albemarle,  there  are  at  least  twenty-five  species  found 
there  which  are  as  yet  unidentified. 

List  of  birds  ascertained  to  occur  on  Duncan  Island. 


Karnes  of  species. 


'  ].  Dendroica  aureola  

2.  Certhidea  (undetermined)  

8.  Geospiza  fortis  

4.  Geospiza  i'uliginoaa  

5.  Geospiza  (undetermined)  a  

6.  Camarhynohua  (undetermined)  b.. 

7.  Myiarctma  magnirostris  

8.  Pyrocephalua  (undetermined)  

9.  Buteo  galapagoensis  

10.  Ardea  herodlasf  

11.  Butorides  plumbeus.. 


12.  PcBcilonetta  galapagenBis . 

~  agalapagoenaiB... 


13.  Nesopeliag 


Total  by  each  collector   o 


a  One  of  the  so-called  Cactorni,  probably  G.fatigata. 


b  Perhaps  C.  affinit. 


'  What  this  large  species  of  South  Albemarle  could  have  been,  I  can  only  conjecture ; 
perhaps  G.  strenua,  possibly  G.  magnirostris. 


no.  me. 
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List  of  birds  ascertained  to  occur  on  Brattle  Island. 
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Names  of  species. 
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a  Breeding. 


of  birds  ascertained  to  occur  on  Charles  Island. 


Names  of  species. 
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a  Wolf,  Em  Besach  aas  den  Galapagos-Insein,  p,  42. 
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List  of  birds  ascertained  to  occur  on  Hood  Island. 
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Total  by  each  collector  
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12  j  0  j  13 

a  Wolf,  Ein  Besuchaus  den  ftalapagos-Inseln,  1879.  p.  13.  Perhaps  one  of  the  "  two  kinds  of  Alba- 
trosses" seen  at  Hood  Island  by  Br.  Habel  (see  Trans.  Zool.  Soc.,  IX,  Pt.  ix,  1876,  pp.  45,i,  45!>)  was 
this  species. 


List  of  birds  ascertained  to  occur  on  Chatham  Island. 


Karnes  of  species. 
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X 

X 

X 

X 

X 

X 

.....  !„.. 

X 

i 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X? 

X 

X 

X 

X 

X 

xf 

X 

X 

X 

X 

X 

X 

X 

X 

a  See  Sharps,  Cat.  Birds  Brit.  Mas.,  X,  1885,  p.  176.    t  Fide  Sharpe,  Cat.  Birds  Brit  lias.,  XII,  p.  12. 
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List  of  birds  ascertained  to  occur  on  Chatham  Island — Continued. 


Names  of  species. 


.  Pcecilonetta  g 
.  Nenopelia  galapagoensis. . 
.  Haematopusgalapageusis. . 

.  Nnmenius  hudaonicuB  

.  Hi  man  top  u  s  mexicanus  ... 

.  Lams  fuliginodns  

.  Creagras  furcatua  

.  A  nous  galapagenais   

.  Aestrelata  phaiopygia  

.  Puffin  us  auoalaris  


Total  by  each  collector. . 


According  to  Dr.  Baur,1  the  fauna  of  the  northern  part  of  Chatham 
Island  is  different  from  that  of  the  southern  portion,  where  collections 
have  chiefly  been  made,  the  absence  of  Ne&omimus,  Certhidea,  and 
Camarhynchus  from  the  northern  part  being  particularly  noted. 

List  of  birds  ascertained  to  occur  on  Harrington  Island. 


Names  of  species- 


1.  NeBomimua  (undetermined)  

2.  Dendroica  aureola  

3.  Certhidea  tnfasciata  

4.  Geoapiza  (undetennined)a  

5.  Geospiza  parvulaf  

6.  Geoapiza  barritigtoni  

7.  Camarhynchus  (undetermined)^. 

8  Myiarchus  magni  rot*  trie  

9.  Buteo  galapagoensis  

10.  Fregata  anujla  

11.  Pelecamia  californicns  

12.  Sula  DBbousii  

13.  Butorides  plumbeua  

14.  Pcecilonetta  galapagenais  

15.  Larue  fuligioosus  

Total  by  each  collector  


a  "  The  median  form  observed."   (Baur.)   6  "One  specimen  (the  middle  form)  collected."  (Baur.) 


1  Amer.  Nat.,  1891,  XXV,  p.  904,  footnote. 
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List  of  birds  ascertained  to  occur  on  Indefatigable  Island. 


Names  of  species. 
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aOff  pass  between  Indefatigable  and  Jamea  islands  and  between  Barrington  and  Indefatigable 
islands. 


Doctor  Habel  saw  in  the  Puerta  de  la  Agaada  on  Indefatigable  Island 
"two  species  of  swallows.  One,  a  large  kind,  kept  to  the  perpendicu- 
lar rocks  which  lined  the  estuary,  and  did  not  fly  inland;  the  other, 
smaller,  flew  about  the  islaud,  but  too  rapidly  to  be  shot  by  me."  The 
first- mentioned  species  is  with  scarcely  any  doubt  Progne  modesta;  but 
the  second  has  not  yet  been  seen  by  other  explorers,  and  therefore 
remains  unidentified.  It  may  possibly  be  a  species  of  swift,  perhaps 
of  the  genus  Ghatura. 


NO.  U16. 
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List  of  birds  ascertained  to  occur  on  Jervis  Island, 


Names  of  specie*. 
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a  Baur,  Amer.  Nat;,  XXV,  1891,  p.  905. 

b  "Three  species  of  Geospiza,  the  middle  form  common."  (Baur.) 
c  "Bare;  only  one  specimen  seen  and  procured."  (Banr.) 


List  of  birds  ascertained  to  occur  on  James  Island. 


Names  of  species. 


Nesomimus  melanotis  

Dendroica  aureola  

Certhidea  olivacea  

Progne  modes  ta  

Geospiza  atrenoa  

Geoapiza  bauri   , 

Geospiza  fortis  

Geospiza  fnliginosa  

Geospiza  parvula  

Geospiza  debilirottris  

Geospiza  scanden*  , 

Geospiza  aasimilisf  

CamarhynchuB  variegatas  

Camarhyuchus  psittaculas  

Camarhyn'cbns  meertus  

Camarhynchua  prostbemelaa . 

Camarbynchas  pallidus  

Dolicbonyx  oryzivorus  

Myiarchus  magniroatria  

Pyocephalus  nanus  

Strix  punctatissima  

Asio  galapagoensis  

Buteo  galapagoensis  

Bntoriaes  plumbeus  

Phceuicopterus  ruber  , 

Pcecilonetta  galapagensis  

Nesopelia  galapagoensis  

Porzana  spilonota  , 

Htematonua  galapagensis  

Heteractitis  Tnoanns  
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List  of  birds  ascertained  to  occur  on  James  Island — Continued. 


Naiuen  of  gjieciea. 


a  mexicanus  . 


31.  Himantopai 

32.  Larun  faligi 

33.  Creagrua  xurcatas  

34.  Aestrelata  phsBopygia... 

35.  Oce&nites  gracilis  

36.  Spheniscusmendionlus.- 


Total  by  each  collector. . 


16? 


■  [x] 


a  "Off  pass  between  Indefatigable  and  James  islands." 
List  of  birds  ascertained  to  occur  on  Tower  Island. 


Names  of  species. 


.  Nesomimua  bauri  

.  Dendroica  itiiretila  

.  Certhidea  mentalis  

.  Geospiza  packyrhyncha  

.  Geospiza  acutimstria  

.  Geospiza  propinqua  

.  Asio  galapagoensis  

.  Fregata  aqmla  

.  Fregata  aqnila  minor  

.  Sula  cyanops  

.  Sola  piscator  

.  Sula  brewateri*  

.  Phaethoo  rothereus  

.  Pfecilonettagalapagensia.. 
.  Neaopelia  galapagoensi» . . . 

.  Creagrus  fureatus  

.  Anoua  galapagensi»  


Total  by  each  collector. . 


3  * 


a  See  Trans.  Zool.  Soe.  Lond.,  IX,  Pt.  IX,  1876,  p.  460. 


NO.  1110. 
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List  of  birds  ascertained  to  occur  on  Bindloe  Island. 


Names  of  species. 
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List  of  birds  ascertained  to  occur  on  Abingdon  Island. 


Names  of  species. 
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Among  the  few  birds  collected  on  Abingdon  Island,  Dr.  Baur  men- 
tions, in  a  letter,  "a  black  Geospiza  with  a  yellow  bill."   Whether  this 
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is  one  of  the  species  named  in  the  above  list  or  an  additional  one,  it  is 
of  course  impossible  to  tell  in  the  absence  of  specimens. 

List  of  birds  ascertained  to  occur  on  Wenman  Island. 


Names  of  species. 
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List  of  birds  ascertained  to  occur  on  Cowley  Island. 

Names  of  species. 
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a  Breeding. 


List  of  species  of  birds  which  have  been  ascertained  to  occur  in  the  Galapagos  Archipelago, 
showing  the  islands  upon  or  near  which  each  species  has  been  found. 


Names  of  species. 


.  Nesomimus  trifasciatus  (Gonld)  

.  Neaoimmus  macdonaldi,  Ridgway  

.  Nesomimus  adamsi,  Ridgway  

.  Nesomimus  personatus,  Ridgway. ... 

.  Nesomimua  melanotis  (Gonld)  

.  Neaomiruus  parvulus  (Gould)  

.  Nesomimua  bauri,  Ridgway  , 

.  Nesomimua  bindloei,  Ridgway  , 

.  Nesomimua  (undetermined  species) . . 

.  Dendroica  aureola  (Gould)  

.  Certhidea  olivacea  ,  Gould)  

.  Certhidea  salvini,  Ridgway  , 

.  Certhidea  albemarlei,  Ridgway  

.  Certhidea  luteola,  Ridgway  

.  Certhidea  fuaca,  Sclater  and  Salvin . 
.  Certhidea  cinerascena,  Ridgway  


a  Also  Gardner  Island,  fide  G.  Baur;  hut  possibly  X.  trifasciatus  and  not  A",  macdonaldi. 


no.  1116. 
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List  of  species  of  birds  which  have  been  ascertained  to  occur  in  the  Galapagos  Archipelago, 
showing  the  islands  upon  or  near  which  each  species  has  been  found — Continued. 
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46.  Camarbyncbus  babeli,  Sclater  and  Salvia. 

47.  Caraarhynchua  bindloei,  Ridgway  
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79.  Poecilonetta  galapagensis,  Kidgway  
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a  Also  found  on  Cowley  Island  by  Banr  and  Adama. 
b  Aleo  found  on  Gardner  Island  by  Banr  and  Adams. 
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List  of  species  of  birds  which  have  been  ascertained  to  occur  in  the  Galapagos  Archipelago, 
showing  the  islands  upon  or  near  which  each  species  has  been  found — Continued. 


Names  of  species. 
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Family  MIMID^J. 

Genus  NKSOMIMUS,  Ridgway. 

Nesomimus,  Ridgway,  Proe  U.  S.  Nat.  Mas.,  XII,  No.  767,  Feb.  5,  1890,  p.  102, 
footnote.    Type,  Orpheus  melanotis,  Gould. 

Generic  characters. — Similar  to  Mimus,  Boie,  but  bill  longer  and  much 
more  compressed  basally,  and  tarsus  much  longer  {nearly  twice  as  long 
as  middle  toe  instead  of  only  about  one-third  longer). 

Range. — Peculiar  to  the  Galapagos  Archipelago. 

KEY  TO  THE  SPECIES  OF  NESOMIMUS 


a'.  Breast  crossed  by  a  broken  band  of  dusky  spots  (sometimes  interrupted 
medially),  and  chest  with  a  similar  but  less  distinct  band  (the  spots 
mostly  concealed),  the  two  separated  by  an  area  of  plain  white. 
6'.  Larger  (wing  4.60-5.05,  exposed  culmen  1.27-1.35) ;  white  tips  to  lateral  rec- 
trices  indistinct. 

e1.  Pilenm  and  back  blackish  brown,  with  very  indistinct  grayish  edgings. 

(Charles  Island ;  Gardner  Island!)   1.  N.  trifasciatus  (p. 483). 

c4.  Pileum  and  back  brownish  gray,  the  feathers  with  dusky  mesial  stripes 

(broader  on  back).    (Hood  Island.)   2.  N.  macdonaldi  (p.  484). 

62.  Smaller  (wing  4.20-4.50,  exposed  cttlmen  0.85-0.95);  white  tips  to  lateral 
rectrices  very  distinct  and  more  extended.    (Chatham  Island.) 

3.  N.  adamsi  (p.  485). 
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a1.  N<>  markings  on  breast  or  chest. 

ft1.  Darker,  with  dusky  prevailing  on  upper  parts. 
c1.  Bill  larger,  but  wing  averaging  shorter  (exposed  <-ulmen  0.92-1.07,  wing 

4.00-1.60).    (Abingdon  Island)   4.  X.pirsonatuB  (p.  4«S). 

c-.  Bill  smaller  and  more  slender,  but  wing  averaging  longer  (exposed  cnl- 
meu  0.80-0.87,  wing  4.20-4.68).    (James,  Indefatigable,  and  Jervis 

islands)   5.  X  melanotic  (p.  4811). 

?>-.  Paler,  with  grayisli  brown  prevailing  on  upper  piirts. 
c'.  Hill  smaller  (exposed  culmen  0.72-0.80).    (Albemarle  Island.) 

6.  X.parviihm  (p.  491). 

c1.  Bill  larger  (exposed  culmen  0.83-1.00). 
rf1.  Larger,  with  shorter  tarsus  (exposed  culmen  0.95-1.00,  wing  4.30-4.45, 
tail 3  95-4.30,  tarsus  1.25-1.35.    (Tower  Island). .  7.  X.  bauri  (p.  492). 
d:.  Smaller,  with  longer  tarsus  (exposed  culmen  0.83-0.91,  wing  3.85-4.20, 
tail  3.50-3.90,  tarsus  1.32-1.39).    (Bindloe  Island). 

8.  X.bindloei  (p.  492). 

T  am  aware  of  the  unsatisfactory  nature  of  the  above  key,  which  is 
owing  in  large  measure  to  the  fact  that  in  some  eases  the  specimens 
upon  which  it  is  based  (Dr.  Baur's  specimens  linving  previously  been 
returned  to  him)  are  in  a  state  of  plumage  different  from  that  of  speci- 
mens of  the  allied  species,  rendering  exact  comparison  impossible. 

The  species  of  this  genus  fall  into  two  groups,  which  in  a  more  exact 
sense  might  be  considered  as  species,  the  several  allied,  forms  being 
more  properly  subspecies  or  local  races.  Thus  X.  trifasciatus,  X.  mac- 
donaldi, and  X.  adamsi,  with  their  double  breastbands,  represent  one 
type,  while  X.  melanotis,  X.  parvtilns,  X.  jx-rsonattts,  X.  bauri,  and  X. 
hind  loci  represent  another.  W  ere  these  forms  of  continental  habitat, 
where  there  was  every  probability  or  even  certainty  of  intergradation, 
I  should  consider  them  subspecies  and  give  them  trinomial  instead  of 
binomial  names  (for  example,  Xcsomimus  trifaseiatus  macdonaldi,  Xesom- 
imus trifaseiatus  adamsi,  Xesomimus  melanotis  pcrsonutus,  Nesomimus 
melanotic  parrul us,  Xesomimus  melanotis  bauri,  and  Xesomi mus  melanotis 
bindloei).  But  the  case  of  insular  forms  is  different,  intergradation  in 
the  same  sense  being  impossible,  and  therefore,  notwithstanding  the 
slight  differences  they  present,  I  prefer  to  consider  the  several  forms 
as  if  they  were  distinct  species. 

The  genus  Xcsoinhnns  occurs  at  present,  or  rather  as  recently  as 
Messrs.  Baur  and  Adams1  visit  (1891 ),  on  all  the  larger  islands  of  the 
Galapagos  Archipelago,  except  Nnrborough,  Duncan,  and  Charles.  It 
was  formerly  represented  on  the  last-named  by  a  peculiar  species  ( X. tri- 
faseiatus, closely  related  to  X.  macdonaldi  of  Hood  Island),  which  seems 
to  have,  like  (Seospiza  magnirosiris  of  the  same  island,  become  extinct 
there.1   The  genus  was  also  found  by  Messrs.  Baur  and  Adams  to  be 

'Messrs.  Baur  and  Adams  collected  a  Nesoviimiis  on  Gardner  Island,  which  they 
identified  as  X.  macdonaldi,  the  Hood  Island  form;  but  as  Gardner  Island  is  much 
closer  to  Charles  than  to  Hood  Island  it  is  possible  the  species  was  A",  tn/asciatus. 
Unfortunately  the  specimens  were  lost,  and  the  form  must  therefore  remain  in  doubt 
until  more  can  be  procured. 
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absent  from  the  northern  part  of  Chatham  Island,  though  observed 
and  collected  by  them  in  the  southern  portion. 

In  addition  to  the  islands  inhabited  by  an  identified  species,  there 
are  two  which  possess,  or  formerly  possessed,  forms  not  satisfactorily 
determined.  These  are  Barrington  Island,  upon  which  a  Nesomimus 
was  found  to  be  common  by  Messrs.  Banr  and  Adams — but  their  speci- 
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1.  -VeaomimK*  trifasciatus  (Gould). 

2.  Xesomimus  macdonaldi,  Ridgway. 
;-!.  Xesomimus  adamsi,  Ridgway. 

4.  Xe*omimu8  personatm,  Ridgway. 

5.  Xesomimus  melanotis  (Gould). 


6.  Xesomimus  parrulus  (Gould). 

7.  Nesomimus  bauri,  Ridgway. 

8.  Nesomimus  bindloei,  Ridgway. 

9.  (Undetermined  form.) 


mens  having  been  lost,  the  species  is  unknown— and  Charles  Island, 
upon  which  Darwin  found  N~.  trifasciatus  and  Kinberg  what  Professor 
Sundevall  identified  as  X.  melanotis.  Dr.  Baur  informs  me  that  not  a 
single  specimen  of  Nesomimm  could  be  discovered  by  Mr.  Adams  and 
himself  on  Charles  Island ;  so  it  would  seem  that  those  which  formerly 
inhabited  that  island  had  become  extinct. 
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NESOMIMUS  TRIFASCIATUS  (Gould). 

ttrphsue  IrifaBciatuB,  Gould,  Proc.  Zool.  Soc,  1837,  p.  27  (no  locality;  coll.  J. 
Gould). 

Mimus  irifanciatus,  Gray,  Zool.  Voy.  Beag.,  HI,  Birds,  1841,  p.  62,  pi.  XVI  (Charles 
Island). — Bonaparte,  Consp.  Av.,  1, 1850,  p.  277. — Sola thr,  Proc.  Zool.  Soc, 
1859,  p.  345.— SrxunvAij,  Proc.  Zool.  Soc,  1871,  p.  127.— Sclater  and  Sal- 
vix, Nom.  Av. Neotr.,  1873,  p.  3— Salvix,  Trans  Zool.  Soc,  IX,  Pt.  ix,  1876, 
p.  471.— Sharpe,  Cat.  Birds  Brit.  Mus.,  VI,  1881,  p.  346. 

Specific  characters. — Similar  to  A7.  macdon<ildi,  liidgway,  of  ITood 
Island,  but  pileuin  and  back  blackish  brown  with  indistinct  grayish 
edgings. 

Range. — Galapagos  Archipelago:  Charles  Island  (Darwin).  [Ex 
tinct?.| 

"  Adult. — General  color  above  blackish  brown,  the  feathers  mottled 
with  obsolete  ashy  markings  on  the  back,  a  little  plainer  on  the  head, 
the  lower  back,  and  rump,  the  latter  ashy  brown,  mottled  with  dark 
brown  centers  to  the  feathers;  least  wing-coverts  blackish  brown, 
edged  with  ashy  whitish;  median  and  greater  series  blackish,  tipped 
with  white  and  margined  with  ashy  brown;  bastard  wing-feathers  and 
primary  coverts  blackish  brown,  edged  with  ashy  brown  and  narrowly 
tipped  with  white;  quills  blackish  brown,  the  secondaries  margined 
with  pale  reddish  brown  and  tipped  with  white,  the  primaries  edged 
with  ashy  whitish;  upper  tail-coverts  light  brown  with  ashy-whitish 
margins;  tail-feathers  dark  brown,  all  but  the  center  ones  lighter 
brown  at  the  tip,  the  outer  ones  whitish  at  the  end  of  either  web;  lores 
dusky  blackish;  over  the  eye  a  distinct  white  stripe;  sides  of  face  and 
ear-coverts  whitish,  mottled  below  the  eye  and  on  the  fore  part  of  the 
ear  coverts  with  dusky  blackish  tips  to  the  feathers ;  cheeks  and  throat 
and  fore  neck  white,  with  a  slight  mustache  of  dusky  blackish; 
remainder  of  under  surface  of  body  white,  the  sides  spotted  with  black- 
ish brown  in  the  form  of  longitudinal  drops ;  across  the  chest  a  band  of 
blackish-brown  feathers  tipped  with  white;  thighs  brown,  some  of  the 
inner  feathers  tipped  with  white;  under  tail-coverts  white,  with  dusky 
bases;  under  wing-coverts  and  axillaries  dark  brown,  edged  with  dull 
white;  quills  dusky  brown,  with  ashy-fulvous  margins  to  the  inner  web. 
Total  length,  9.5  inches;  culmen,  1.3;  wing,  5;  tail,  4.2;  tarsus,  1.7. 

"The  second  specimen  in  the  Museum  has  the  chest-band  much  less 
developed  than  in  the  one  described,  it  being  composed  of  blackish- 
brown  bars  instead  of  forming  a  broad  band  across."  (Sharpe.) 

No  specimens  of  this  form  have  been  collected  by  any  one  since 
Darwin's  visit  to  the  Galapagos,  and  the  two  examples  in  the  British 
Museum  (the  one  described  by  Dr.  Sharpe  being  the  type)  appear  to 
be  the  only  ones  extant.  It  may  possibly  still  exist  upon  some  island 
from  which  no  specimens  have  been  secured;  but  no  species  of  the 
genus  was  found  on  Charles  Island  by  either  Mr.  Townsend  or  Messrs. 
Baur  and  Adams,  and  it  is  not  at  all  unlikely  N.  trifasciatus  may  be 
extinct. 
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Messrs.  Baur  and  Adams  obtained  a  Xcsoinumts  on  Gardner  Island, 
which  lies  between  Charles  and  Hood  islands,  which  Dr.  lianr  thought 
to  be  the  same  as  the  Hood  Island  form  (X.  mardonaldi);  but  as  Gard- 
ner Island  lies  very  close  to  Charles,  it  seems  more  likely  to  have  been 
N.  IriJ'nsriiitim.  Dr.  Baur's  specimens  having  been  lost,  the  question 
remains  to  be  decided. 


NESOMIMUS  MACDONALDI,  Ridgway. 


Fig.  1.  lli'iid  n/  ,»*« mimu*  macdonaldi. 


(Plate  LVI,  tig.  6.) 

Kesomimus  macdonaldi,  Ridgway,  Proc.  U.  s.  Nat.  Mns.,  XII,  No.  767,  Feb.  5, 
1890,  p.  103,  fig.  1  (Hood  Island,  Galapagos;  U.  S.  Nat.  Sins.). 

Specific  characters. — Similar  to  X  trifasciatus  (Gould),  but  much 
grayer  above,  much  more  black  on  side  of  head,  the  bill  much  longer, 
and  the  tarsi  much  shorter. 

lttniije. — Galapagos 
Archipelago:  Hood 
Island  (Townscnd, 
Baur  and  Adams) ;  ? 
Gardner  Island  (Baur 
and  Adams.1) 

Adult  male. — (Type. 
No.  116000,  r.S.N.M.j 
Hood  Island,  Galapa- 
gos, April  7,  1 888 ;  U.  S.  S.  Albatross.)  Above  brownish  gray,  more  ashy 
anteriorly  and  on  lesser  wing-coverts,  becoming  decidedly  brown  on 
rump,  each  feather  with  a  central  or  mesial  spare  of  dusky,  these  mark- 
ings largest  on  back  and  scapulars,  nearly  obsolete  on  lower  back  and 
hind  neck;  wings  (except  lesser  coverts)  dull  black,  the  posterior  row  of 
lesser  coverts,  middle  coverts,  and  greater  coverts  broadly  margined  at 
tips  with  white,  forming  three  bands  across  the  wing;  greater  coverts 
and  tertials  broadly  edged  with  drab  or  grayish  brown,  the  latter  mar- 
gined terminally  with  white;  primaries  and  their  coverts  narrowly 
edged  with  pale  brownish  gray  or  dull  whitish ;  tail  blackish  dusky,  the 
outer  feather  with  an  ill -defined  pale  brownish-gray  space  near  tip  of 
inner  weti,  next  to  edge,  the  second  with  a  mere  edging  of  the  same  color 
in  corresponding  position.  A  narrow  and  poorly  defined  superciliary 
stripe  of  white,  bordered  beneath  by  a  blackish  stripe  covering  lores, 
extending  beneath  eye,  and  thence  along  upper  edge  of  auricular 
region,  the  rest  of  the  latter  dull  light  gray  mixed  with  black,  especially 
on  lower  posterior  portion;  a  broad  white  malar  stripe,  bordered 
beneath  by  a  narrow  interrupted  stripe  of  dusky  along  each  side  of 
throat.    I'nder  parts  white,  tinged  with  pale  drab  across  chest,  where 


'The  specimens  collected  were  lost.  Gardner  Island  being  nearer  to  Charles  than 
to  Hood,  the  species  may  have  been  _Y.  trifasciatus. 
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sparsely  spotted  with  brownish  dusky;  upper  part  of  breast  immacu- 
late, forming  a  rather  distinct  broad  band  or  belt,  this  succeeded  by 
broad  lateral  patches  (nearly  or  quite  meeting  on  middle  of  breast} 
where  the  feathers  are  faintly  tinged  with  brownish  gray  and  marked 
with  large  central,  more  or  less  U-shaped  spots  of  dusky;  sides  and 
flanks  broadly  streaked  with  dusky.  Bill  black,  slightly  brownish  on 
basal  portion  of  lower  mandible;  legs  and  feet  brownish  black.  Length 
(skin),  10.50;  wing,  4.!>0;  tail,  4.(8  (middle  feathers  not  grown  out); 
exposed  culinen,  JL.2."»:  bill  to  rictus,  1.00;  tarsus,  1.55:  middle  toe,  0.!H). 

Adult  female.— (So.  116064  U.S.N.M.;  Rood  Island,  Galapagos,  April 
7,  1SSS.)  Similar  to  the  male  described  above,  but  slightly  smaller,  bill 
straighter,  and  under  parts  more  tinged  with  brown,  as  well  as  more 
distinctly  spotted  across  chest.  Length  (skin),  10;  wing,  1.55:  tail,  4; 
exposed  oilmen,  1.25;  bill  to  rictus,  1.5S;  tarsus,  1.49;  middle  toe,  0.88. 

Four  additional  adult  males  agree  essentially  in  coloration  with  the 
one  described,  and  measure  as  follows:  Length  (skin),  10-10.50;  wing, 
4.00-5.05;  tail,  4.40-4.60;  exposed  culmen,  1.27-1..15;  bill  to  rictus, 
1.55-1.05;  tarsus,  1.50-1.53;  middle  toe,  O.SS-O.'Kt. 

This  tine  new  species  is  named  after  the  late  Colonel  Marshall  .Mc- 
Donald, United  States  Commissioner  of  Fish  and  Fisheries. 

The  collection  of  Messrs.  Baur  and  Adams  eontains  one  example  of 
this  species  from  Hood  Island. 

Mens ure in tnix  of  Nmoitiimim  macdonaldi. 


116063  I".  S. 

116064  U.S. 

116065  U.S. 

116066  ,  U.  S. 

116067  U.  S. 

149823  I  U.  K. 

149824  |  U.  S. 

149825  U  S. 


Adult  nif 
Adult  tiii 
AduKinj 
....do  ... 


4.95  (4.30) 
4.50  (4.00) 
(4.  50) 1  (4.  08) 
4.93  I  4.50 
5.00  [(4. 12) 


4.  85  14.  2*) 
(4.32)  (4.d0, 
4.50    4. 20 


1.  30 
1.24 
1.25 
1.28  : 
1.22  I 
1.  2S  ! 
1.  23 


NESOMIMUS  ADAMSI,  Ridgway. 
(Plate  LVI,  fig.  2.) 

Mi  hi  «.i  melanosis  (part),  Gould,  Zool.  Voy.  Beagle,  III,  Jiirds,  1841,  p.  (Chatham 
Island).— Stndevall,  Proc.  Zool.  Soc,  1871,  p.  124  (Chatham  Island). 

XeHoiitimii*  melanoiis  (part),  Ridgway,  Proc.  U.  S,  X»t.  Mum.,  XII,  1889,  p.  102 
(Chatham  Island). 

Nesomtviux  adamsi,  Kidoway,  Proc.  U.  S.  Nat.  Mus.,  XVII  (Nov.  15,  1894) '.p.  358 
(Chatham  Island,  Galapagos  Archipelago;  collection  of  Dr.  G.  Banr). 

Specific  characters. — Similar  to  X.  macdonttldi,  Ridgway,  in  color,  but 
very  much  smaller,  and  differing  in  some  respects  as  to  coloration. 

Range. — Galapagos  Archipelago:  Chatham  Island  (Darwin,  Kinberg, 
Townseud,  Baur  and  Adams). 


■  Author's  edition  of  separates. 
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Adult  male. — Type,  collection  Dr.  G.  Baur;  Chatham  Island.  June  13, 
1891.  Above  brownish  gray  changing  to  light  brown  on  the  rump; 
top  of  head  marked  with  distinct  mesial  streaks  of  black  (proportionally 
narrower  than  those  of  X  macdotmldi)  and  back  with  broad  mesial 
spots  of  dusky  (much  less  intense  than  those  of  A.  murdonaldi);  rump 
and  upper  tail-coverts  (the  latter  grayish,  like  back,  etc.)  with  streaks 
indistinct  and  mostly  concealed;  lesser  wing-coverts  light  brownish 
gray  with  dusky  central  spots  (mostly  concealed) ;  rest  of  wings  dusky, 
the  middle  coverts  with  broad  terminal  margins  of  grayish  white, 
slightly  tinged  with  buff;  greater  coverts  broadly  tipped  and  edged 
with  the  same,  the  edgings  more  buify,  the  tips  purer  white;  second- 
aries broadly  edged  with  light  buffy  brown  passing  into  buffy  white  on 
terminal  margins;  primaries,  primary  coverts,  and  alula  very  narrowly 
edged  with  grayish  white  and  with  broader  terminal  margins  of  purer 
white;  tail  nearly  black,  becoming  brownish  slaty  basally,  the  feathers 
indistinctly  but  rather  broadly  edged  with  brownish  gray ;  outermost 
feather  edged  with  white,  and  with  a  large  white  space  (about  0.S5 
long)  terminating  the  inner  web;  next  feather  with  the  white  space 
about  0.80  long,  the  next  with  it  about  0.(10,  and  so  on,  decreasing  in 
size  and  distinctness  of  definition  to  the  fifth,  where  it  forms  a  narrow 
mark  along  the  edge  of  the  inner  web  near  tip.  A  rather  indistinct 
superciliary  stripe  of  dull  grayish  white ;  lores,  suborbital  region,  and. 
ear-coverts  blackish,  the  last  streaked  with  light  brownish  gray. 
Under  rjarts,  including  malar  region,  buffy  white;  along  each  side  of 
throat  a  narrow  streak  of  dusky;  chest  faintly  shaded  with  grayish, 
forming  an  indistinct  broad  band,  within  which  many  of  the  feathers 
have  a  small  dark  brownish  gray  cordate  central  spot;  sides  of  breast 
similarly  colored,  forming  two  lateral  patches  nearly  meeting  on  the 
median  line,  but  the  dark  spots  larger  and  more  distinct :  sides  and 
flanks  with  broad  longitudinal  streaks  of  dusky,  most  intense  on 
flanks.  Bill  brownish  black,  becoming  pale  brownish  on  basal  third 
of  mandible;  legs  and  feet  black;  "iris  dull  yellow.''  Length  (skin), 
8.00;  wing,  1.10;  tail,  3.90;  exposed  culmen,  0.87;  bill  to  rictus,  1.25: 
tarsus,  1.50;  middle  toe,  0.83. 

Young.— No.  115933,  U.S.X.M. ;  Chatham  Island,  April  5, 1888;  C.  H. 
Townsend.  Forehead  and  crown  dark  brownish  gray,  uniform  ante- 
riorly but  posteriorly  streaked  with  pale  brownish  gray,  the  feathers  of 
the  hinder  crown  and  occiput  being  this  color,  with  broad,  dusky  grayish 
mesial  streaks:  nape  and  hind  neck  very  pale  brownish  gray,  indis- 
tinctly mottled  with  darker  tips  to  the  feathers;  back  and  scapulars 
buffy  brown  with  large  central  longitudinal  spots  of  dusky :  lower  back 
and  rump  buffy  cinnamon,  broadly  but  indistinctly  streaked  with  dusky 
towafd  upper  tail  coverts,  the  latter  nearly  uniform  grayish  tinged  with 
cinnamon  on  edges ;  wings  dusky  (nearly  black  on  remiges) ;  lesser 
coverts  broadly  margined  with  buffy  brownish  gray  ;  middle  coverts 
broadly  tipped  with  pale  buff;  greater  coverts  broadly  tipped  with  pale 
buff  and  broadly  edged  with  deep  buff;  secondaries  broadly  margined 
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with  cinnamon-buff,  paler  at  tips ;  primaries,  primary  coverts,  and 
alula'  edged  with  dull  whitish.  Tail  as  in  adult.  Under  parts  dull 
white,  the  chest  marked  with  distinct  blackish  spots  (larger  and  more 
round  centrally,  smaller  and  more  angular  or  sagittate  laterally);  sides 
and  flanks  broadly  streaked  with  dusky  grayish.  An  indistinct  super- 
ciliary stripe  of  grayish  white ;  lores  and  suborbital  region  dusky  mixed 
with  grayish;  ear-coverts  dusky  grayish,  paler  centrally,  the  feathers 
with  dull  whitish  shaft  streaks. 

This  very  distinct  species,  while  about  the  size  of  .V.  melanotis.  clearly 
belongs  to  the  same  group  as  X.  trifaseiatus  and  X.  maedonaldi,  having 
the  same  brownish  gray  baud  across  the  chest  and  broken  belt  of  dusky 
spots  across  the  lower  breast.  The  ear-coverts  are  more  extensively 
and  solidly  black  than  in  the  larger  species,  nearly  as  much  so  as  in 
X.  melanotis,  which  perhaps  has  caused  it  to  be  referred  to  the  latter. 
The  white  tips  to  the  outer  rectrices  are  much  more  extensive  and 
more  abruptly  defined  than  in  X.  maedonalili,  being  very  much  as  in 
X.  melanotis. 

Compared  with  10  specimens  of  X.  melanotis  from  James  Island,  the 
11  adults  of  the  present  species  from  Chatham  Island  differ  in  the 
much  lighter  color  of  the  pileum,  the  ground  color  of  which  is  brownish 
gray  relieved  by  mesial  streaks  of  blackish,  which  never,  at  any  sea- 
•son,  equal  the  gray  in  extent;  the  feathers  of  the  dorsal  region  are 
much  more  broadly  edged  with  gray,  and  the  lower  parts  are  markedly 
different,  as  described  above. 

The  young  of  X.  adamsi  may  at  once  be  distinguished  from  that  of 
X.  melanotis  by  its  much  paler  coloration  above,  and  much  more  dis- 
tinctly as  well  as  extensively  cinuamomeous  rump,  the  entire  pileum 
of  the  young  -V.  melanotis  (of  which  two  are  before  me)  being  nearly 
uniform  sooty  blackish,  whereas  the  young  adamsi  described  above 
is  the  darkest  crowned  of  live  examples. 

The  failure  of  previous  authors  to  distinguish  this  species  from  X. 
melamttis  is  doubtless  due  to  the  circumstance  that  their  specimens 
were  in  such  badly  worn  plumage  that  the  differential  characters  were 
not  apparent;  certainly  this  was  the  case  with  those  examined  by  Pro- 
fessor Sundevall,  and  also  with  the  series  collected  by  Mr.  Townsend. 
Dr.  Habel,  whose  collection  formed  the  basis  of  Mr.  Salvin's  mono- 
graph, did  not  obtain  it. 


Measurements  of  Nesomimus  adamsi. 


Num-  Collec- 
ber.  tion. 

Sex  and  age. 

Locality. 

Date. 

Wiug. 

1  Ex"             '  M'd 
!  in«D.           !  t0W- 

52409 
125889 
125890 
125891 
125893 

U.S. 

u.  s. 
u.  s. 
u.  s. 
V.  s. 

Adult  

Adult  male  -  .. 
Adult  female  . 
Adult  male  ... 
Adult  

Chatham  Island . 

 do  

 do  

 do  

 do  

Mar.  30,  1891 

 do  

 do  

 do  

4.43 
4. 55 
4.  20 
4. 32 
4.  30 

(4. 00) 
4.  12 
3.  62 
3.  75 
3.90 

0.90    1.47  0.85 
.95     1.50  :  .85 
.85    1.50  .82 
.92    1.  50  i    .  87 
.97  ;  1.50  1  .86 

.92  ;  1.49  .85 

1.36 

3.85 
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NESOMIMUS  PERSONATUS,  Ridgway. 
(Plate  LVI,  fig.  r>.) 

XcHumimus  personates,  Ridgway,  Proc.  U.  S.  \:it.  Mus.,  XII,  Xo.  767,  Feb.  5, 1890, 
p.  1H4  (Abingdon  Island,  (ialapagos;  collection  U.  8.  Nat.  Mua.). 

Specific  character}*. — Similar  to  -A',  melanatis  (Gould),  but  much  larger 
and  darker,  with  sides  and  thinks  more  tinged  with  brown. 

Range. — Galapagos  Archipelago:  Abingdon  Island  (Townsend). 

Atlult  wale.— Type,  No.  110098,  U.S.N.M.;  Abingdon  Island,  Galapa- 
gos, April  10,  1S8S;  U.  S.  K.  Albatross.  Pileum,  hind  neck,  back,  scap- 
ulars, wings,  and  tail1  dull  blackish,  the  feathers  indistinctly  margined 
or  edged  with  dull  grayish  brown,  these  edgings  much  wider  and  more 
distinct  on  wing-  and  tail-leathers;  feathers  of  hind  neck  ash-gray 
beneath  the  surface;  lower  back,  rump,  and  upper  tail-coverts  dull 
grayish  brown,  the  feathers  darker  centrally,  forming  indistinct  streaks; 
middle  and  greater  wing-coverts  broadly  tipped  with  dull  white,  form- 
ing two  distinct  bands  across  wing;  remiges  rather  broadly  margined 
at  tips  with  dull  light  brownish  gray  (more  brownish  on  tertials) ;  three 
outer  tail-feathers  broadly  tipped  with  pale  grayish  brown  (fading  into 
dull  white  exteriorly),  this  color  confined  to  the  inner  web  on  third 
feather;  fourth  feather  with  a  more  restricted  and  less  definite  lighter 
terminal  space,  and  two  middle  pairs  merely  fading  at  tips  into  dull 
grayish  brown  edged  with  dull  whitish.  A  superciliary  stripe  of  dull 
grayish  white,  narrower,  whiter,  and  more  sharply  defined  over  lores; 
lores,  suborbital  region,  and  auriculars  dull  black,  forming  a  conspicu- 
ous patch  along  side  of  head ;  malar  region,  sides  of  neck,  and  lower 
parts  white,  the  first  speckled  with  dusky,  the  second  spotted  with  same 
posteriorly,  and  the  latter  tinged  with  light  brownish,  except  on  chin 
and  throat,  the  sides  and  flanks  \  ery  distinctly  washed  or  suffused  with 
brown,  the  hitter  broadly  streaked  or  striped  with  dusky.  Hill  black, 
inclining  to  horn  color  at  tip  of  upper  and  base  of  lower  mandible;  legs 
and  feet  brownish  black.  Length  (skin),  9.30;  wing,  4.50;  tail,  4.1.">; 
exposed  culmen,  1 ;  bill  from  rictus,  1. .'!.">;  tarsus,  1. 1;>;  middle  toe,  0.S7. 

Adult  female. — No.  116099,  U.S.N.  M.;  same  locality,  etc.  Essentially 
like  the  male  in  coloration,  but  smaller.  Length  (skin),  9;  wing,  4.10; 
tail  (feathers  much  worn),  3.90;  exposed  culmen,  1.07;  bill  from  rictus, 
1.40;  tarsus,]..!.");  middle  toe,  0.80. 

Six  additional  adult  males  agree  in  all  essential  characters  with  the 

type-  

•The  specimen  was  molting  when  shot,  though  the  new  plumage  had  been  mostly 
assumed;  consequently,  in  this  description,  the  duller,  faded  coloration  of  the  old 
feathers  is  ignored. 
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Measurements  of  Mimug  personatus. 


NESOMIMUS  MELANOTIS  (Gould). 
(Plate  LVI,  fig.  2. ) 

Orplieus  melanolis,  Could,  Proc.  Zool.  Soc,  1837,  p.  27  ( no  locality ;  coll.  J.  Gould). 

Mimnsmelaitotis,  Gould,  Zool.  Voy.  lieagle,  III,  Birds,  lsl 1,  p.  62,  pi.  x  vn  ("Chat- 
ham and  James  islands,"  Galapagos  Archipelago). — Sclater,  Proe.  Zool. 
Soc,  1859,  p.  345. — Sclater  and  Saivin,  Proc.  Zool.  Soc,  1870,  p.  323  (part: 
James  and  Indefatigable  islands) ;  Nom.  Av.  Neotr.,  1873,  p.  3. — Sundevall, 
Proc.  Zool.  Sue,  1871,  pp.  124,  126  (part:  Charles,  James,  and  Indefatigable 
islands).—  Sai.vin,  Trans.  Zool.  Soc,  IX,  Pt.  IX,  1876,  p  171  (Charles,  James, 
and  Indefatigable  islands). — Snakpe,  Cat.  Birds  Brit.  Mus.,  VI,  1881,  p.  349. 

Nesomhnus  mclauotis  (part),  Ridgway,  Proc  U.  S.  Nat.  Mus.,  XII,  1890,  p.  102 
(James  and  Indefatigable  islands). 

Specific  characters. — Similar  to  N.  personatus,  llidgway,  of  Abing- 
don Island,  but  much  smaller,  I  he  bill  especially;  colors  paler,  with 
the  Hanks  less  strongly  tinged  with  brown. 

Rhiiiii: — Galapagos  Archipelago :  ?!  Charles  1  sland  (Kinberg);  Inde- 
fatigable Island  (Habel,  Kinberg,  Albatross,  ISaur  and  Adams);  .leivis 
Island  (Baur  and  Adams);  James  Island  (Darwin,  Kinberg,  Townsend, 
Baur  and  Adams). 

Adult  female.1— No.  115!)'.)<l,  U.8.N.M.;  James  Island,  April  11,  1SSS; 
C.  II.  Townsend.  Entire  pileum  sooty  blackish,  the  feathers  narrowly 
margined  with  brownish  gray,  producing  a  scaled  appearance;  hind 
neck  light  brownish  gray — almost  grayish  white,  longitudinally  spot- 
ted with  sooty  black,  producing  a  conspicuous  collar;  back  and  scap- 
ulars sooty  blackish,  the  feathers  indistinctly  margined  with  dull 
brownish  gray;  lower  back  and  rump  light  butty  brownish,  almost  uni- 
form; upper  tail-coverts  brownish  gray.  Wings  dusky  black;  lesser 
coverts  broadly  margined  with  brownish  gray;  middle  coverts  broadly 

1  There  is  do  adult  male  in  good  plumage  available  for  description. 
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tipped  with  dull  white;  greater  coverts  broadly  tipped  with  dull  buffy 
white  and  edged  with  light  grayish  brown;  secondaries  edged  with 
light  grayish  brown,  more  whitish  terminally,  the  tertials  with  broader, 
browner  edgings  which  terminate  in  still  broader  dull  whitish  tips;  pri- 
maries, primary  coverts,  and  alula  not  distinctly  edged  with  paler  except 
at  tips.  Tail  dusky  blackish,  the  feathers  edged  with  dull  brownish 
gray;  outermost  feather  with  a  terminal  spot  of  pale  brownish  gray 
passing  into  white  at  tip,  this  much  broadest  (0.07  of  an  inch  next  to 
shaft)  on  inner  web;  these  light-colored  tips  gradually  diminish  in  size  to 
the  middle  pair  of  rectrices,  which  have  merely  a  narrow  terminal  margin 
of  brownish  gray.  A  distinct  superciliary  stripe  of  dull  grayish  white 
extending  from  bill  to  occiput;  a  whitish  crescent  immediately  beneath 
eye;  lores  and  entire  auricular  region  uniform  sooty  blackish,  connected 
by  a  narrow  band  beneath  the  suborbital  whitish  crescent.  Malar 
region,  sides  of  neck,  and  entire  under  parts  white,  the  first  minutely 
speckled  posteriorly  with  dusky;  sides  and  flanks  slightly  tinged  with 
buff  and  broadly  streaked  with  dusky.  Bill  black,  paler  at  base  of 
mandible;  legs  and  feet  black.  Length  (skin),  9.20;  wing,  4.10;  tail, 
3.95:  exposed  culmen,  0.88;  bill  to  rictus,  1.08;  tarsus,  1.40;  middle 
toe,  0.80. 

Younij  male.— So.  115991,  U.S.N.M.;  James  Island,  April  11,  1888; 
C.  H.  Townsend.  Similar  to  the  adult,  as  described  above,  but  chest 
and  upper  breast  thickly  marked  with  triangular  spots  of  grayish 
dusky ;  feathers  of  pileum  without  grayish  margins,  except  on  fore- 
head, and  there  indistinct;  superciliary  stripe  less  distinct,  and  dusky 
band  on  side  of  head  (from  lores  to  auriculars,  inclusive)  less  black, 
with  the  center  of  the  auricular  region  mostly  light  grayish;  wing- 
markings  more  tinged  with  buff,  especially  tips  of  greater  coverts; 
rump  and  upper  tail-coverts  more  obviously  streaked. 

Adults  in  worn  plumage  are  much  more  uniform  above,  the  lighter 
margins  to  the  feathers  of  the  pileum  and  dorsal  region  having  disap- 
peared while  the  broad  whitish  collar  across  the  hind  neck  is  unbroken 
by  dusky  spottiug. 

Owing  to  the  circumstance  that  so  few  of  the  specimens  are  in  good 
plumage,  it  is  impossible  to  make  satisfactory  comparison  between 
specimens  from  the  different  islands.  Those  from  Jervis  Island  (in  Dr. 
Baur's  collection)  appear,  however,  to  be  rather  browner  (some  of  them 
conspicuously  so)  than  those  from  James  and  Indefatigable. 

Dr.  Baur's  collection  contained  specimens  from  James  (8),  Indefati- 
gable (5),  and  Jervis  (5). 

I  have  not  seen  specimens  from  Charles  Island,  and  doubt  the  correct 
identification  of  the  so-called  A",  mdauotis  from  that  locality. 
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Measurements  of  Xesomhnus  melanotis. 


115983 
115987 
115985 
115989 


Collect  ion.     Sex  and  age. 


U.  S.N.M. 
U.S.N.  M. 
U.S.N.  M. 
U.  S.  X.  M. 
U.  S.  X.  M. 
U.  S.  N.  li. 
U.S.M.M. 


116930  U.  S.  X.  M. 

125888  r.  S.  X.  M. 

1115034  U.  S.  X  M. 

1160:i5  U.S.  X. M. 


 do  

Adult  

Adult  male 


Locality. 


..do  

Average   4. 40 


NESOMIMUS  PARVULUS  (Gould). 
(Plate  LVI,  fig.  1.) 

C)rpheit8  parvulus,  Gould,  Proc.  Zool.  Soc,  1837,  p.  27  (no  locality ;  coll.  J.  Gould). 

Mimus  parvulus,  (Jhay.  Zool.  Voy.  Beagle,  III,  Birds,  1X41,  p.  63,  pi.  xvm  (Albe- 
marle Island,  Galapagos  Archipelago). — Bonapaiitk,  Consp.  Av.,  I,  1850,  p. 
277.— Sclater,  Proc.  Zool.  Soc,  1859,  p.  345.—  Suniha  all,  Proc.  Zool.  Soc, 
1871,  p.  127. — Sclater  and  Sat.vin,  Noiii.  Av.  Neotr.,  187:-!,  p.  3.— Salvin, 
Trans.  Zool.  Soc,  IX.  Pt.  IX,  1876,  p.  472.— SllARl'K,  Proc.  Zool.  Soc,  1877, 
p.  65 ;  (  at.  Birds  Brit.  Mus.,  VI,  1881,  p.  350. 

NesomimitH  i>a}  V)ilun,  ElUGWAY,  Proc.  U.  S.  Nat.  Mus.,  XII,  1890,  p.  104. 

Specific  characters. — Similar  to  -JT.  melanotis  (Gould),  but  considerably 
smaller,  bill  less  curved,  sides  of  head  less  dark,  and  general  coloration 
of  upper  parts  paler;  in  worn  breeding  plumage  a  distinct  brownish 
gray  shade  across  the  upper  breast,  not  noticeable  in  X  melanotis. 

Range.—- Galapagos  Archipelago:  Albemarle  Island  (Darwin,  Town- 
send,  Baur  and  Adams). 

Adult.1 — "The  vertex,  the  nape  of  the  neck,  and  the  tail  intensely 
black,  with  the  tips  of  the  tail-feathers  marked  with  white;  the  wings 
brown  with  the  secondaries  and  coverts  tipped  with  white  marks, 
giving  the  appearance  of  two  transverse  bauds;  the  lores  and  the 
feathers  of  the  ears  black;  the  throat,  the  sides  of  tlie  neck,  breast, 
and  the  abdomen  white;  the  flanks  marked  longitudinally  with  brown."2 

Six  adult  examples  in  fresh  plumage  in  Messrs.  ISaur  and  Adams' 
collection  (4  from  Albemarle,  2  from  East  Albemarle)  show  that  the 
supposed  more  grayish  breast  of  JV.  parraliis,  to  which  I  have  called 
attention,3  is  a  character  which  can  not  be  relied  on  in  all  conditions  of 

'In  the  absence  of  any  adult  specimen  in  good  plumage,  I  am  obliged  to  quote 
Gould's  description.  Dr.  Baur's  collection  contained  six  examples  in  fresh  plumage, 
but  they  were  returned  without  a  description  having  been  taken. 

!Gonld,  Zool.  Voy.  Beagle,  III,  Birds,  p.  63. 

3 Proc.  U.  S.  Nat.  Mus.,  XII,  pp.  102,  103. 
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plumage.  In  fact,  when  examining  Dr.  Barn's  Bpecimens  and  compar- 
ing them  with  examples  of  y.  melaiiotis  in  corresponding  condition, 
the  smaller  size,  especially  of  the  bill,  of  X  parrulus  seemed  to  be  the 
only  positively  distinctive  character,  apart  from  a  general  lighter  col- 
oration of  the  upper  parts  and  sides  of  the  head. 

The  two  adults  in  the  National  Museum  collection  measure  as  fol- 
lows: Wing,  4.30-4.35;  tail,  4.05-4.35;  exposed  culmeu,  0.75;  tarsus, 
1.45;  middle  toe,  0.81. 

A  young  bird,  in  first  plumage,  I  can  distinguish  from  the  young  of 
y.  mehinotis  only  by  its  smaller  and  straighter  bill. 

Measurements  of  Xenojitimiin  parvulus. 


Num- 
ber. 

Col- 
lec- 
tion. 

Sex  and 
age. 

Locality. 

115972 
11597a 

r.s. 
u.  s. 

Male  adult. 
.-..do  

Albemarle  Island  . . 
 do  

Wing. 


cd  Tar- 

1-      8  US. 


Mid- 
1  die 
toe. 


NESOMIMUS  BAURI,  Ridgway. 
(Plate  LVI,  fig.  4.) 

Nesominuta  bauri,  Ridgway,  l'roc.  U.  S.  Nat.  Mils..  XVII  (Xo.  1007,  Xov.  15,  1894), 
p.  357  (Tower  Island,  Galapagos  Archipelago;  collection  of  Dr.  G.  Baur). 

Specific  characters. — Similar  to  y.  personatux,  Ridgway,  of  Abingdon 
Island,  but  much  lighter  colored  above.  Dimensions  averaging  less, 
and  flanks  more  narrowly  streaked  with  dusky.  Wing,  4. 30-4.45;  tail, 
3.115-4.30;  exposed  culmen,  0.05-1;  bill  from  rictus,  1.25-1.27;  tarsus, 
l.L'5-1.35;  middle  toe,  0.7S-O.S5.  (Type  in  Dr.  Baur's  collection,  Sep- 
tember 2.  lslll.) 

Range.—  Galapagos  Archipelago:  Tower  Island  (Baur  and  Adams). 

In  coloration  of  the  upper  parts  this  form  resembles  ,V.  melanotis 
much  more  than  X.  persoiiatus ;  otherwise,  however,  it  is  easily 
distinguished,  the  bill  being  much  larger  (sometimes  quite  as  large  as  in 
smaller  billed  examples  of  .V.  pcrsmiatux),  the  light-colored  tips  to  middle 
wing-coveits  much  wider,  white  terminal  spots  of  rectrices  smaller  and 
differently  shaped,  and  dusky  streaks  much  narrower. 

Three  specimens  are  in  Dr.  Baur's  collection. 

NESOMIMUS  BINDLOEI,  Ridgway. 

Nesomimna  bindloei,  Ridgway,  Proc.  U.  S.  \at.  Mils.,  XVII,  (Xo.  1007.  Nov.  15, 
18U4),  p.  358  (Bindloe  Island,  Galapagos;  collection  of  Dr.  Baur). 

Specific  characters. — Similar  to  X  bauri,  Ridgway,  but  smaller  and 
with  proportionally  longer  tarsus;  ear-coverts  solidly  black,  tips  to 
lesser  wing-coverts  paler  (usually  nearly  white  on  posterior  row),  and 
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white  on  rectrices  more  extended.  Wing,  3.83-4.20;  tail,  3.50-3.90; 
exposed  calmen,  0.83-0.91;  bill  from  rictus,  1.1 5-l.L'O;  tarsus,  ]..'S_'-1.39; 
middle  toe,  0. 75-0.81.    (Type  in  Dr.  Baur's  collection.) 

Range. — Galapagos  Archipelago :  Bindloe  Island  (Baur  and  Adams.) 

Five  specimens,  all  separable  from  X  ba  ttri  by  the  above-mentioned 
characters. 

Family  MXIOTILTID^B. 

Genus  DENDROICA,  Gray. 

Ilendroica,  Gray,  List  Gen.  B.  App.,  Ill,  1842,  p.  8.  Type,  Motacilla  coronaia,  Lin- 
nieus. 

Range. — North  and  Middle  America,  and  extreme  northern  part  of 
South  America;  Galapagos  Archipelago  (one  species  only,  closely 
related  to  West  Indian  forms). 

According  to  Dr.  Baur,  the  Galapagoan  species,  D.  aureola  (Gould), 
occurs  on  all  the  islands  of  the  group. 

DENDROICA  AUREOLA  (Qoutd). 

Siileicola  aureola,  Gould,  Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  86,  pi.  xxvm 
(Galapagos  Archipelago). — Bonaparte,  Consp.  Av.,  1, 1850,  p.  309. 

Dendroica  aureola,  Cassin,  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  192. — Baird, 
Review,  I,  1864,  p.  194. — Baird,  Brewer,  and  Ridoway,  Hist.  X.  Amer. 
Birds,  I,  1874,  p.  217.— Ridgway,  Proc.  U.  S.  N  at.  II us.,  XII,  1889,  pp.  105, 119, 
121-126  (Indefatigable,  Charles,  .lames,  and  Chatham  islands). — Tow  nsend, 
Bull.  Mas.  Coinp.  Zool.,  XX  VII,  No.  3, 1895,  p.  122  (Cocos  Island). 

Dendraca  aureola,  Sci.ATEltand  Salvix,  Proc.  Zool.  Soc.  1870,  p.  323(Indefatigaule, 
Bindloe,  and  Abingdon  islands) ;  Nom.  Av.  Neotr.,  1873,  p.  9. — Salvix,  Trans. 
Zool.  Soc,  TX,  Pt.  ix,  1876,  p.  473  (Indefatigable,  Bindloe,  and  Abingdon 
islands) ;  Proc.  Zool.  Soc,  1883,  p.  420  (Charles  Island). — Shaki>e,  Proc.  Zool. 
Soc,  1877,  p.  66  (Charles  Island) ;  Cat.  Birds  Brit.  Mas.;  X,  1SS5,  p.  282  (Inde- 
fatigable, Charles,  and  Abingdon  islands;  Gorgona  Island,  Panama  Bay; 
Ecuador;  Peru), — Taczanowski,  Orn.  du  Peron,  I,  1884,  p.  467  (Sta.  Lucia 
;md  Tumbez,  w.  Peru). 

Bendroiea  petechia,  I..,  var.,  SrxnEVALL,  Proc.  Zool.  Soc.  1871,  p.  124  (Chatham, 
Charles,  and  James  islands). 

Specific  characters. — Very  similar  to  I).  petechia  (Liniueus),  but  adult 
male  with  pileum  more  extensively  and  intensely  orange-rufous.  In 
other  stages  not  with  certainty  distinguishable  from  D.  petechia  ( ?). 

Range. — Galapagos  Archipelago:  Albemarle  Island  (Habel,  Baur  and 
Adams);  Duncan  Island  (Baur  and  Adams);  Charles  Island  ( Darwin  ?, 
Kinberg,  Cookson,  Albatross);  Hood  Island  (Habel,  Baur  and  Adams); 
Chatham  Island  (Darwin  *,  Kinberg,  Jones,  Albatrosx,  Baur  and 
Adams);  Barrington  Island  (Baur  and  Adams);  Indefatigable  Island, 
(Habel,  A Ibatross,  Baur  and  Adams);  Jervis  Island  (Baur  and  Adams); 
James  Island  (Darwin  ?,  Kinberg,  Albatross,  Baur  and  Adams) ;  Tower 
Island  (Baur  aud  Adams) ;  Bindloe  Island  (Darwin  1,  Habel);  Abingdon 
Island  (Habel).    Cocos  Island  (Townsend).    Gorgona  Island,  Bay  of 
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Panama  (Kellett  and  Wood).  Western  Ecuador:  Guayaquil  (Baur  and 
Adams).  WesternPeru:  Santa  Lucia  (Stolzmanu);  Tumbez(Eaimoudi). 

Adult  male. — No.  81788,  U.S.N.M.;  Abingdon  Island,  Galapagos, 
April,  1879,  Dr.  A.  Habel.  Pileum  light  chestnut,  the  feathers  clear 
lemon  yellow  basally ;  rest  of  upper  parts  yellowish  olive  green,  paler 
and  more  grayish  on  rump  and  upper  tail-coverts ;  wing-coverts  (except 
lesser)  and  remiges  dusky  blackish;  the  middle  and  greater  coverts  and 

ASCERTAINED  RANGE  OK  THE  GENUS  DKNDKOICA,  GRAY,  IN  THE  GALAPAGOS 
ARCHIPELAGO. 


OUT 
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1.  Dendroica  aureola  (Gould). 


tertials  broadly  margined  with  canary  yellow,  the  greater  coverts  so 
broadly  edged  with  this  color  as  almost  to  form  a  solid  patch  on  the 
closed  wing;  secondaries  and  three  or  four  outermost  primaries  nar- 
rowly edged  with  olive-yellow,  the  remaining  primaries  and  primary 
coverts  with  yellowish  olive-gray.  Inner  webs  of  rectriees  pale  canary 
yellow,  except  for  terminal  portion,  which  is  dusky;  the  yellow  on 
three  outermost  feathers  occupying  full  width  of  the  web,  while  the 
fourth  and  fifth  have  a  stripe  of  dusky  next  the  shaft  (widest  on  fifth), 
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both  webs  of  the,  middle  pair  being  dusky;  outer  webs  of  all  the  rec- 
trices  edged  with  light  olive-green.  W  hole  side  of  head  (including 
superciliary  region)  and  entire  under  parts  rich  yellow,  becoming  paler 
(canary  yellow)  posteriorly,  on  under  wing-coverts  and  edges  (broadly) 
of  inner  webs  ofremiges;  chest  and  sides  of  breast  marked  with  broad 
streaks  (more  or  less  cuneate  or  sagittate  anteriorly)  of  rather  light 
orange-chestnut,  the  sides  and  flanks  with  still  narrower  and  paler 
streaks  of  the  same.  Bill  blackish  (in  dried  skin)  with  paler  tomia; 
legs  and  feet  brownish.1  Length  (skin), 4.70;  wing,  2.05;  tail  (much 
worn),  2;  exposed  culmen,  0.48 ;  tarsus,  0.85;  middle  toe,  0.48. 

Adult  female.— Bo.  125901,  U.S.X.M.;  Chatham  Island,  March  30, 
1891,  C.  H.  Townsend.  Altogether  duller  colored  than  the  adult  male. 
Above  plain  olive-green,  becoming  more  yellowish  on  forehead;  wings 
and  tail  as  in  adult  male,  but  dusky  color  not  so  dark,  and  yellow 
edgings,  etc.,  rather  less  sharply  contrasted;  superciliary  stripe  (wider 
and  clearer  in  color  on  sides  of  forehead)  and  entire  under  parts  clear 
yellow,  rather  less  intense  than  in  adult  male,  the  under  parts  without 
trace  of  orange-chestnut  streaks.  Length  (skin),  4.90;  wing,  2.38; 
tail,  1.80;  exposed  culmen,  0.42;  tarsus,  0.80;  middle  toe,  0.45. 

Young  (male?).— >To.  115904,  U.S.N.M.;  Charles  Island,  April  8, 
1888;  C.  H.  Townsend.  Pileum  and  hind  neck  dull  gray,  the  crown 
strongly  tinged  with  olive-green;  rest  of  upper  parts  grayish  olive- 
green;  wings  and  tail  as  in  adult  male,  but  yellow  edgings  paler,  on 
terminal  half  or  more  of  secondaries  and  ends  of  primaries  passing 
into  dull  buffy  whitish ;  under  parts  dull  buif'y  white,  tinged  with  olive- 
gray  on  sides  and  flanks  and  with  pale  yellow  on  anal  region  and  under 
tail-coverts. 

1  am  unable  to  appreciate  any  constant  diiferences  between  speci 
mens  from  the  several  islands.  Immature  birds  exhibit  every  interme- 
diate condition  of  plumage  between  the  earliest  stage,  with  dull  white 
under  parts  and  ashy  gray  hind  neck  and  the  fall  adult  dress,  as 
described  above. 

Although  said  to  occur  on  the  coast  of  Ecuador  and  Peru,  I  have 
not  seen  a  specimen  from  any  part  of  the  mainland.  Two  adult  males 
collected  on  Cocos  Island  by  Mr.  Townsend  appear  to  be  quite  identical 
with  Galapagos  examples. 


'"Legs  llesli  color,  yellow  behind;  Boles  of  feet  yellow;  bill  dark  brown  above, 
bluish  olive  below."  (Adams,  MS.)  Unfortunately  it  is  not  stated  whether  the 
Bpecimeu  from  which  the  notes  were  taken  was  an  adult  male  or  otherwise. 
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Measurements  of  Dendroica  aureola. 


Num- 
ber. 

lec- 
tion. 

Shx  and  aj:e. 

Locality. 

Date 

Wing 

Tail. 

Ex- 
posed 

cul- 
men. 

Tar- 

Mid- 
toe. 

77759 

U  S. 

Adult  male. 
 do  

— 



2.67 

2. 02 



0.48 

0.84 

0. 55 

8178S 

V.  s. 

 do  

Apr.  — .  

2.60 

1.98 

.48 

.85 

.49 

2.64 

2. 00 

.48 

.85 

.52 

115993 

u.  s. 

 do  

James  Island  

Apr.  11, 1888 

2.68 

1.95 

.50 

.88 

.50 

77760 

u.  s. 

 do  

Indefatigable  Island 

2.70 

2. 05 

.48 
.47 

.88 

.52 

81789 

u.  s. 

 do  

Oct.  — ,  

2.60 

2.00 

.87 

.50 

2. 65 

2. 03 

.48 

.88  f  .51 

125904 

V.  s. 

 do  

Duncan  Island  

Apr.  2,1891 

2.53 

1.93 

.48 

.88 

.5] 

XT  S 

Apr,  8, 1888 
Apr.  1,1891 



2. 08 

.48 
.48 

.83 

.49 
.50 

125896 

'.".'.do  '.'.'.'.'.'. 

 do  

2.60 

1.  92 

.83 

2.  60 

2.  00 

.18 

.83 

.50 

115935 
125898 
125900 

u  s 
v'.s. 
U.  s. 

do 

'.'.'.'.'.do  '.'.'.'... 
 do  

Chatham  Island  

 do  

 do  

Apr    4.  1888 
Mar.  25. 1891 
 do  

2!  53 
2.60 

2.  00 
1.92 
2.01 

.48 
.42 
.46 

.83 
.81 
.80 

.50 
.50 

2.60 

1.98 

.45 

.81 

.50 

131678 

V.  s. 

 do  

Feb.  28,1891 

2.  67 

2.08 

.45 
.47 

.8:1 

.50 
.50 

131679 

U.  & 

 do  

 do..   

 do  

2.53 

1.95 

.82 

2.60 

2. 01 

.46 

.83 

.50 

115902 

u.  s. 

Adult  female 

Apr.  8,1888 
Mar.  30,1891 
Apr.  4,1891 

2. 59 

1.97 

.47 

125901 
135650 

XT.  S. 

u.  s. 

 do  

 do  

Chatham  Island  

 do  

2.45 
2.48 

1.85 
1.  88 

.45 
.45 

.80 
.81 

.48 

2.  51 

1.90 

.46 

.81 

.48 

Genus  CERTHIDEA,  Gould. 
Certhidea,  Gould,  Proc.  Zool.  Soc,  Pt.  V,  1837,  p.  7.  Type,  G.  olivacea,  Gerald. 
Generic  characters. — Bill  rather  small  (exposed  culmen  lrss  than  two- 
thirds  the  tarsus,  not  longer  than  middle  toe  without  claw,  usually 
shorter),  pointed,  deeper  than  broad  at  base ;  culmen  distinctly  ridged, 
nearly  or  quite  straight  for  basal  half  (more  or  less),  the  terminal 
portion  very  slightly  curved  and  the  extreme  base  sometimes  slightly 
convex;  gonys  straight  or  very  slightly  convex,  shorter  than  distance 
from  nostril  to  tip  of  maxilla;  maxillary  tomium  with  an  indistinct 
notch  near  tip  (sometimes  obvious  only  by  very  close  inspection),  its 
basal  portion  gradually  curved  downward  from  a  point  beneath  or 
slightly  anterior  to  nostril;  nostrils  exposed,  rather  large,  horizoutally 
oval,  surrounded  superiorly  and  posteriorly  by  membrane;  riclal 
bris'les  distinct.  Wing  rather  short  (less  than  three  times  tarsus), 
rounded  (second  to  fifth  quills  longest,  first  not  longer  than  eighth), 
the  primaries  exceeding  shortest  secondaries  by  less  than  length  of 
culmen.  Tail  short  (more  than  two-thirds  the  wing,  less  than  twice 
tarsus),  rounded.  Tarsi  long  and  sleuder,  about  twice  exposed  culmen, 
with  scutellse  indistinct  on  outer  side;  middle  toe,  with  claw,  decidedly 
shorter  than  tarsus;  lateral  claws  reaching  about  to  base  of  middle 
elaw;  hind  toe  about  as  long  as  lateral  toes,  but  very  much  stouter, 
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its  claw  decidedly  shorter  than  the  digit.  Colors,  plain  brownish, 
lighter  below,  with  or  without  tawuv-buti'  on  throat  or  light  wing-bars. 

Notwithstanding  the  close  general  resemblance  of  the  species  of  this 
genus  to  the  females  of  certain  Coerebidte  of  the  genus  Dacnis,  I  have 
long  been  convinced  that  Certliidea  belonged  to  the  Mniotiltidie  rather 
than  the  Coerebida1.  where  it  had  been  placed  by  Messrs.  Sclater  and 
Salvin.  This  view  of  its'relationships  has  been  confirmed  by  an  exam- 
ination of  its  anatomical  structure,  made  at  my  suggestion  by  Mr.  F. 
A.  Lucas  It  is  but  fair  to  question,  however,  whether  Diicnis  itself, 
if  examined  in  the  same  way,  would  be  found  to  agree  in  certain  struc- 
tural characters  with  Cucrehii,  Arbelorhinu,  and  (Hossiptila,  the  typical 
Coerebine  forms  with  which  Mr.  Lucas'  comparison  of  Certhidea  was 
made. 

Range. — Peculiar  to  the  Galapagos  Archipelago,  where  absent,  ap- 
parently, only  from  Charles  and  Narborongh  Islands.    (See  map.) 

Owing  to  their  extremely  plam  coloration  it  is  very  difficult  to  con- 
struct a  "key"  to  the  species  of  this  genus,  a  difficulty  greatly  en- 
hanced by  the  circumstance  that  I  have  at  the  present  time  examples 
of  only  four  of  the  eight  forms  before  me,  and  among  these  but  few 
specimens  in  good  plumage,  the  extensive  series  belonging  to  Dr.  Baur 
having  some  time  since  been  returned.  The  following  attempt,  there- 
fore, can  only  be  regarded  as  provisional. 

KEY  TO  THE  SPECIES  OF  CERTHIDEA. 


a1.  No  whitish  wing  bars. 

Adult  males  with  superciliary  stripe  and  throat  ochraeeous-buff or  tawny; 
bill  never  (?)  blackish. 
c!.  Adultmalewiththroatand  superciliary  stripe  tawny  ortawny  oebraeeous, 
remaining  under  parts  dull  light  huffy.    (James  Island.) 

1.  V.  oliracca  (p.  4SIS). 

c3.  Adult  male  with  throat  and  superciliary  stripe  ochraceous-buff,  remain- 
ing under  parts  pale  buff-yellow.    (Indefatigable  Island.) 

2.  C.  salriai  (p.  600). 
ft-.  Adult  males  without  ochraeeons-lmff  or  tawny  throat,  etc. 
c1.  Adults  with  chin  like  rest  of  under  parts,  or  paler,  and  under  wing- 
coverts  whitish. 

d1.  Bill  never  (?)  black.  (Albemarle  Island)   3.  f.  albemarlei  (p.  500). 

(22.  Bill  black  or  blackish,  at  least  in  some  breeding  adults. 
e'.  Bill  larger  (exposed  culmcn  0.40 — 0.45);  upper  parts  distinctly  oliva- 
ceous, lower  parts  strongly  tinged  with  olive-yellowish. 
I'mler  parts  distinctly  buff  yellowish,  except  in  worn  plumage. 

(Chatham  Island)   4.  C.  htteola  (p.  501). 

/3.  Under  parts  huffy  grayish  white  or  very  pale  yellowish  olive-gray. 

(Abingdon  and  Bindloe  islands)   5.  C.  f tinea  (p.  502). 

e1.  Bill  smaller  (exposed  culiuen  less  than  0.40) ;  upper  parts  dull  olive- 
gray,  lower  parts  dull  whitish.    (Hood  Island.) 

0.  C.  civcrdHceua  (p.  503). 
c3.  Adult  with  chin  and  under  wing-coverts  buff.    (Tower  Island.) 

7.  C.  rnnlalis  (p.504i. 

a3.  Two  whitish  wing  bands.    (Barrington  Island)          X.  C.  hifanviata  (p.  501). 

Proc.  X.  M.  vol.  xix  32 
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Birds  of  this  genus  were  collected  by  Messrs.  Baur  and  Adams  on 
Jervis  and  Duncan  islands,  but  to  what  species  they  belong  has  not 
been  determined,  since  the  specimens  were  among  those  lost  at  Guaya- 
quil. 

ASCERTAINED  RANGE  OF  THE  GENUS  CERTIIIDEA,  GOULD. 
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1.  Certhidea  olivacea,  Gould. 

2.  Certhidea  salvini,  Ridgway. 

3.  Certhidea  albemarlei,  Ridgway. 

4.  Certhidea  luteola,  Ridgway. 

5.  Certft  idea /ttBca,Selater  and  Salvin. 


6.  Certhidea  cinerascens,  Ridgway. 

7.  Certhidea  mentalie,  Ridgway. 

8.  Certhidea  bifasciata,  Ridgway. 

9.  (Undetermined  form.) 


CERTHIDEA  OLIVACEA,  Gould. 


Certhidea  olivacea,  Gould,  Ptoc.  Zool.  Soc,  Pt.  v,  1837,  p.  7  (Galapagos  Islands) ; 
Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  106,  pi.  xliv  (part :  James  Island).— Sal- 
vin,  Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  476  (part:  James  Island  specs, 
only). — Sc later,  Cat.  Birds  Brit.  Mus.,  XI,  1886,  p.  28  (part:  James  Island 
only).— Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XII,  1889,  pp.  105, 119, 123, 125  (part: 
James  Island). 
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Specific  characters. — Plain  lightoliveabove,  somewhat  grayer  on  head 
and  Deck ;  under  parts  light  huffy  or  cream-buff,  shaded  with  light  olive 
laterally;  adult  male  with  superciliary  stripe,  chin,  and  throat  cinna- 
mon-tawny or  tawny  ochraceous;  mandible  always  (?)  pale  colored. 

Range — Galapagos  Archipelago:  James  Island  (Darwin,  Townseud, 
Baur  and  Adams). 

Adult  male. — No.  556,  collection  Dr.  (4.  Baur,  James  Island,  August 
17, 1S91.  Pileum  and  hind  neck  olive-gray;  rest  of  upper  parts  light 
olive;  wings  and  tail  dusky,  feathers  edged  with  light  olive,  the  middle 
wing-coverts  broadly  tipped  and  the  greater  coverts  broadly  edged  with 
wood  brown.  A  superciliary  stripe,  extending  from  bill  to  about  0.15 
of  an  inch  behind  the  eye,  lower  eyelid,  malar  region,  chin,  and  throat 
cinnamon-tawny  or  deep  tawny  ochraceous ;  lores  and  suborbital  region 
pale  dull  buffy ;  ear-coverts  light  buffy  grayish;  median  portion  of  breast 
and  abdomen  and  under  tail-coverts  cream-buff,  many  of  the  leathers 
of  the  breast  marked  with  a  more  or  less  concealed,  ill-defined  spot  of 
pale  tawny,  the  shorter  under  tail-coverts  tinged  with  the  same  color; 
lateral  lower  parts  deep  grayish  buffy.  Tpper  mandible  dusky,  lower 
entirely  pale ;  "  iris  dark  brown ;"  legs  deep  horn  brown,  the  feet  consid- 
erably darker.  Length  (skin),  3.60;  wing,  2.15;  tail,  1.40;  exposed 
culmen,  0.32 ;  tarsus,  0.80 ;  middle  toe,  0.48. 

Young  male.— So.  115995,  U.S.N.M.,  James  Island,  April  11,  1894. 
Above  similar  to  the  adult,  but  plumage  of  looser  texture,  and  wing 
coverts  margined  terminally  with  cinnamon-buffy ;  beneath  as  in  adult, 
except  anteriorly,  the  chin,  throat,  and  chest,  as  well  as  supraloral  and 
superciliary  regions,  being  dull  buffy  whitish  or  very  pale  dull  grayish 
buffy. 

It  is  singular  that,  although  figured  in  the  Zoology  of  the  Beagle 
(Birds,  pi.  44,  lower  figure '),  the  plumage  of  the  adult  male,  as  described 
above,  has  hitherto  been  undescribed,  all  authors,  from  Darwin  and 
Gould  to  Salvin,  ignoring  it.  It  is  so  very  distinct  from  the  ordinary 
(immature)  plumage  as  to  give  a  decided  impression  at  first  of  repre- 
senting a  different  species.  The  specimen  above  described  is  the  deep- 
est colored  of  four  adult  males  in  the  collection  of  Messrs.  Baur  and 
Adams,  all  the  others  being  considerably  paler,  both  as  to  the  general 
color  of  the  under  parts  and  the  tawny  color  of  the  throat,  etc. 

The  two  remaining  specimens  are  also  males,  and  were  collected  on 
the  same  dates  as  those  in  the  tawny-throated  plumage;  but  they  are 
both  evidently  young  birds,  as  are  also  the  two  Albatross  specimens, 
collected  April  11,  one  of  the  latter  being  a  male,  the  other  with  sex 
undetermined. 

All  specimens  seen  of  this  species  have  the  under  mandible  light 
colored. 

1  The  figure  is,  however,  very  badly  oolored. 
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CERTHIDEA  SALVINI,  Ridgway. 

Certhidea  oliracea  (nec  Goi'LD),  Sci.ater  and  Sal YIN,  Proc.  Zool.  Sue,  1870,  p.  323 
(Indefatigable  Island,  Galapagos  Archipelago). — Salvi.n,  Trans.  Zool.  Suu., 
IX,  Pt.  IX,  187li,  p.  476(excl.  s\  n  part:  Indefatigable  Island). — Sci-ater,  Cat. 
Birds  Brit.  Una.,  XI,  1886,  p.  2X  (Indefatigable  Island).— Hiduway,  Proc. 
U  S.  Nat.  Mns.,  XII,  1889,  pp.  119,  122  (Indefatigable  Island). 

Certhidea  nahM,  Riihiway,  Ptoe  I  .  8.  Nat.  Mns.,  XVII,  So.  1007,  Nov.  15,1894, 
p.  358  (Indefatigable  Island;  collection  of  Dr.  <:.  Baur). 

Specific  clutracters. — Similar  to  C.  oliracea,  Gould,  of  James  Island, 
but  much  yellower  below,  the  upper  parts  more  decidedly  and  uniformly 
olivaceous,  and  the  bill  larger;  adult  male  with  throat,  etc.,  ochraceous- 
buff  instead  of  tawny. 

lianijc. — Galapagos  Archipelago:  Indefatigable  Island  (Habel,  Baur 
and  Adams). 

Ailult  male. — Type,  Xo.  4.'i,S,  collection  of  Dr.  G.  Baur,  Indefatigable 
Island,  August  0,  18!(1.  Above  brownish  olive  (decidedly  browner 
than  C.  oliracea),  the  pileum  and  hind  neck  quite  uniform  with  the  back, 
etc.,  but  the  rump  and  upper  tail-coverts  brighter,  more  tinged  with 
tawny  olive;  wings  and  tail  dusky,  the  feathers  edged  broadly  with 
the  color  of  the  back,  inclining  on  greater  wing-coverts  to  wood  brown. 
Supraloral  streak,  orbits,  chin,  and  throat,  soft  oehraeeousbuff,  the 
latter  slightly  mottled  with  bully  whitish ;  rest  of  under  parts  pale  buff- 
yellow,  deepening  on  sides  and  flanks  into  a  more  brownish  tint. 
Upper  mandible  dark  brown,  lower  brownish  white;  "iris  dark 
brown;"  legs  dark  horn  brown ;  feet  dusky.  Length  (skin),  3.60;  wing, 
L',10;  tail,  l.'!8;  exposed  culmeu,  0.40;  tarsus,  0. SI ;  middle  toe,  0.48. 

Adult  female. — No.  777.">7,  U.S.N.M.,  Indefatigable  Island,  August  30, 
1808;  Dr.  A.  Habel.  Similar  to  the  adult  male,  as  described  above, 
but  supraloral  streak,  orbits,  chin,  and  throat  pale  dull  grayish  burly, 
like  general  color  of  under  parts,  only  paler  and  duller.  Wing,  2.10; 
tail,  1.40;  tarsus,  0.70;  middle  toe,  0.50  (bill  broken). 

Females  and  immature  males  are  much  more  olivaceous  above  than 
those  of  (,'.  oliracea,  and  the  under  parts  are  conspicuously  more  yel- 
lowish. 

All  of  the  seven  examples,  two  of  which  are  in  the  United  States 
National  .Museum  collection,  have  the  under  mandible  pale  brown  or 
whitish. 

CERTHIDEA  ALBEMARLEI,  Ridgway. 

Certhidea  albemarlei,  Ridoway,  Proc.  U.  S.  Nat.  Mus.,  XVII.  No.  1007,  Nov.  15, 
181)4,  p.  360  (Albemarle  Island,  Galapagos  Archipelago;  collection  of  Dr.  C 
Baur). 

Specific  characters. — Similar  to  C.  oliracea,  Gould,  of  James  and 
Jervis  islands,  but  under  part-  nearly  clear  pale  buff,  and  tips  of  mid- 
dle and  greater  wing-coverts  deeper  rusty. 

Range.  —  Galapagos  Archipelago:  Albemarle  Island  (Baur  and 
Adams). 
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Adult  t. — Type,  No.  595,  collection  Dr.  G.  Baur,  Albemarle  Island, 
July  21,  1891.  Above  uniform  dull  grayish  brown,  slightly  tinged 
with  olive;  wings  and  tail  dusky,  the  feathers  broadly  edged  with  the 
color  of  the  back  :  middle  and  greater  wing  coverts  rather  broadly 
tipped  with  cinnamon;  under  parts  cream-buff,  paler  on  belly,  more 
brownish  on  sides  and  flanks.  Upper  mandible  light  brown,  darker  on 
culinen;  lower  mandible  brownish  white;  tarsi  pale  horn  color,  toes 
somewhat  darker.  Wing,  1'. 05;  tail,  1.45;  exposed  culmen,  0.40;  tar- 
sus, 0.83. 

Another  specimen  from  Cowley  Bay,  Kast  Albemarle  (August  10),  is 
quite  like  the  one  described  above. 

CERTHIDEA  LUTE-OLA,  Ridgway. 

Certkideaoliracea  (part),  Gould,  Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  106  (Chat- 
ham Island,  Galapagos  Archipelago). — Salvin,  Trans.  Zool.  Soc,  IX,  Pt.  IX, 
1X7(1,  p. 476  (part:  Chatham  Island).— Sclatkr,  Cat.  Birds  Iirit.  Mus.,  XI, 
1886,  p. 28  (Chatham  Island).— Uidgw ay,  Proc.  U.  S.  Nat.  Mus.,  XII,  1889, 
pp.  105  (part),  ll'l  (Chatham  Island). 

Certhidea  luteola,  Kidgway,  Proc.  U.  s.  Nat.  Mns.,  XVII.  No.  1007,  Nov.  15, 1894, 
p.  360  (Chatham  Island,  Galapagos  Archipelago;  collection  of  Dr.  G.  Baur). 

Specific  characters. — Most  like  C.  oliracca,  Gould,  of  James  and  Jer- 
vis  islands,  but  much  brighter  olivaceous  above  and  (except  in  very 
abraded  plumage)  distinctly  buff-yellowish  beneath. 

Jianije. — Galapagos  Archipelago:  Chatham  Island  (Darwin,  Town- 
send,  Baur  and  Adams). 

Adult  male. — Type,  No.  56,  collection  of  Dr.  G.  Baur,  Chatham  Island, 
June  17,  1891.  Above  uniform  bright  olive  or  buffy  olive;  wings  and 
tail  dusky,  feathers  broadly  edged  with  the  color  of  the  back,  the  tips 
of  the  middle  and  greater  wing-coverts  (rather  broadly)  pale  olive- 
buff,  producing  two  indistinct  bands  across  the  wing.  Superciliary 
streak  extending  from  nostrils  to  above  posterior  angle  of  eye,  eyelids, 
and  entire  under  parts  light  buff  yellowish,  deepest  on  throat,  else- 
where tinged  with  olive,  especially  on  sides  and  flanks;  under  wing- 
coverts  and  under  tail-coverts  pale  yellowish  buff.  Bill  wholly  deep 
black;  "iris  brown:"  legs  and  feet  dark  brown.  Wing,  2.13;  tail, 
1.5.1:  exposed  culmen,  0.40;  tarsus,  0.8i';  middle  toe,  0.45. 

Young  i»o/c— Xo.  115940,  U.S.N. M.,  "high  hills,''  Chatham  Island, 
April  5, 1888,  o.  H.  Townsend.  Above  deep  olive  brown,  much  darker 
on  pileuuu  (approaching  sooty  on  forehead),  more  fulveseent  on  rump 
and  upper  tail-coverts,  many  of  the  feathers  of  top  of  bead,  hind  neck, 
and  back  showing  very  indistinct  tips  of  dusky,  producing  a  very 
faintly  mottled  appearance:  greater  wing-coverts  conspicuously  edged 
and  tipped  with  bright  tawny;  secondaries  edged  with  tawny  olive. 
Sides  of  head  and  neck,  throat,  and  chest  nearly  uniform  dull  light 
grayish  brown,  mixed  with  pale  dull  buffy,  the  feathers  dusky  gray 
basally;  sides  and  flanks  similar  but  browner;  median  portion  of  under 
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parts,  posterior  to  chest,  dull  pale  bufi'y,  nearly  white  on  lower  belly 
and  anal  region. 

There  are  seven  specimens  of  this  very  distinct  form  in  Dr.  Baur's 
collection,  and  six  in  the  National  Museum  collection.  None  of  the 
latter  are  in  perfect  plumage,  however,  and  I  have  accordingly  been 
obliged  to  select  one  of  Dr.  Baur's  specimens  as  the  type. 

Two  of  Dr.  Baur's  specimens  (both  adult  males,  obtained  June  17  and 
18,  while  "in  full  song")  and  one  of  the  United  States  National 
Museum  specimens  (obtained  March  30,  and  in  greatly  worn  plumage) 
have  the  bill  entirely  deep  black.  All  the  rest  have  the  under  mandi- 
ble pale  brownish,  the  upper  deep  brown  or  dusky.  Among  the  latter 
are  apparently  adult  birds  of  both  sexes,  obtained  April  5  and  June 
16-18;  but  they  may  be  young  birds  which  have  just  assumed  the  adult 
plumage. 

Measurements  of  Cerihidea  luieola. 


Locality. 


Wing. 


115939 
125908 
135654 
135655 


U.S.  Adult 
U.  S.  Adult 
U.S.  Adult.... 
U.S  do.... 


iale . 


..do  

Average  


CERTHIDEA  FUSCA,  Sclater  and  Salvin. 


Certhidea  fusoa,  Sclater  and  Salvin,  Proc.  Zool.  Soc,  1870,  pp.  323, 324  (Abing- 
don and  Bindloe  islands,  Galapagos  Archipelago) ;  Nom.  Av.  Xeotr.,  1873, 
p.  16.— Salvin,  Trans.  Zool.  Soc,  IX.  Pt.  ix.  1876,  p.  477.— Sclater,  C;it. 
Birds  Brit.  Mns.,XI,  1886.  p.28.— Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XII,  1889, 
pp.  105, 119,  123,  124, 126  (Abingdon  Island). 

Speci  fic  characters. — Similar  to  C.  olivacea,  Gould,  but  darker  and  less 
olivaceous,  the  under  parts  buffy  grayish  white  or  very  pale  yellowish 
olive-gray;  bill  more  dusky  (wholly  black  in  adult  male);  adult  male 
without  tawny  or  ochraceous-buff  on  throat  or  superciliary  region. 

Range. — Galapagos  Archipelago:  Abingdon  Island  (Habel,  Town- 
send;  Bindloe  Island,  Habel). 

Adult  No  116100,  L.S.N.M.,  Abingdon  Island,  April  16,  1SS8, 

C.  II.  Townsend.  Above  uniform  grayish  olive,  the  wing  edgings  sim- 
ilar but  rather  paler  on  tips  of  greater  and  middle  coverts;  supraloral 
streak,  orbits,  and  lower  parts  generally  dull  pale  grayish  buffy  (the  buff 
clearer  and  more  pronounced  on  throat),  deepening  on  sides  and  flanks 
into  buffy  olive-grayish  and  fading  on  belly  and  under-tail  coverts  into 
buffy  whitish.  Bill  brownish  black,  rather  paler  on  basal  portion  of 
mandible;  tarsi  dark  horn  color,  toes  darker.  Length  (skin),  3.95; 
wing,H;  tail,  1.40;  exposed  culinen, 0.40;  tarsus, 0.80;  middle  toe,  0.45. 
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Adult  female! . — No.  11610:.1,  U.S.N.M. ;  same  locality  and  collector, 
April  16, 1888.  Similar  to  the  specimen  described  above,  but  slightly 
paler  beneath  and  on  sides  of  head,  with  throat  less  tinged  with  buffy; 
basal  half  of  mandible  and  maxillary  tomium  horn  brown.  Length 
(skin),  +.0.5 ;  wing,  2.02 ;  tail,  1.42 ;  exposed  culmen,  0.4a ;  tarsns,  0.80 ; 
middle  toe,  0.47. 

Another  adult  male,  >fo.  116101,  L'.S.N.M.,  obtained  April  16,  has 
the  under  mandible  distinctly  light  colored,  except  at  tip,  thus  showing 
the  color  of  the  bill  to  be  an  inconstant  feature  in  this  as  well  as  in 
some  other  species  of  the  genus. 

Young.— So.  116103,  U.S.N.M.,  Abingdon  Island,  April  16, 1888,  C.  H. 
Townsend.  Above  similar  to  adult,  but  rather  browner,  and  leathers, 
especially  on  back,  hind  neck,  and  pileum,  showing  in  certain  lights 
very  indistinct  narrow  terminal  bars  of  dusky;  beneath  much  as  in 
adult,  but  sides  of  head  and  neck,  throat,  and  chest  more  grayish; 
sides  and  flanks  faintly  mottled  with  light  grayish  brown,  the  flanks 
tinged  with  pale  buffy. 

Measurements  of  Certhidea  fusca. 


116100 
116101 
116102 
116105 


Col-  | 

lec-  i  Sex  and  age. 
tion. 


U.S.    Adult  male  !  Abingdon  Island  Apr.  16,1888     2.00  !  1.42 

U.  S.  I  do  do  1  do  i  

r .  S.    Adult  female '.  do  1  do   2. 06  |  1. 42 

I'.S.   Adultmale  do  do   2.05  1.30 

U.  S.   Adult  do  ;  do   1.45 

Average...!   2.04  I  1.40 


Ex- 

posed  Tar- 
cul-  BUS. 
men. 


CERTHIDEA  CINERASCENS,  Ridgway. 

Certhidea  cineraseens,  Ridoway,  Proc.  U.  S.  Nat.  Mus.,  XII,  No.  767,  Feb.  5,  1890, 
pp.  105,  119,  127  (Hood  Island,  Galapagos  Archipelago;  collection  of  U.  S. 
Nat.  Jlus.). 

Certhidea  olirasct  nx  (lapsus  penna),  Kid<;\vay,  Proc.  U.  S.  Nat.  Mus.,  XII,  1890, 
p.  124  (Hood  Island). 

Specific  characters. — .Similar  to  G.  fusca,  Sclater  and  Sal vin,  of  Abing- 
don Island,  but  much  grayer  above  and  whiter  beneath,  and  bill  smaller. 

h'ttiigc. — Galapagos  Archipelago:  Hood  Island  (Townsend,  Baur  and 
Adams). 

Adult  male. — Type,  So.  110069,  Hood  Island,  Galapagos,  April  7, 
1888,  U.  iS.  S.  Albatross.  Above  plain  dull  brownish  gray,  beneath 
wholly  dull  grayish  white,  faintly  tinged  with  buffy,  especially  along 
sides.  Bill  black,  basal  half  of  lower  mandible  horn-color;  legs  and 
feet  deep  black.  Length  (skin),  3.85;  wing,  2;  tail,  1.40;  exposed  cul- 
men, 0.37;  bill  from  rictus,  0.45;  tarsus,  0.73;  middle  toe,  0.43. 
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CERTHIDEA  MENTALIS,  Ridgway. 

Certhidea  mentals,  RnxiWAY,  Proo.  U.  S.  Nat.  Mus.,  XVII.  No.  1007,  No\ .  15.  1894, 
p.  o5ll  (Tower  Island,  Galapagos  Archipelago;  collection  of  Dr.  G.  Banr). 

Specific  characters. — Similar  to  C./usca.  Sclater  and  Salvin,  of  Abing- 
don Island,  but  rather  smaller,  color  darker  and  less  olivaeeous,  tlie 
under  parts  dull  light  olive-grayish,  becoming  pale  butty  on  chin  and 
under  wing-coverts. 

llanijc. — Galapagos  Archipelago:  Tower  Island  (Baur  and  Adams). 

Adult. — Type,  Xo.  5!I4,  collection  of  Dr.  G.  liaur,  Tower  Island,  Sep. 
tember  2,  l,S!U.  Above  uniform  deep  grayish  olive;  chin,  throat,  and 
under  wing-coverts  pale  buff,  deepest  on  chin,  that  of  throat  changing 
gradually  on  chest  to  buffy  gray,  which  covers  whole  chest,  upper 
breast,  sides,  and  flanks:  belly  dull  whitish;  under  tail  coverts  buffy 
white.  An  indistinct  whitish  supraloral  streak.  Wing,  '2.0.">.  tail, 
1.5S;  exposed  culmen,  0.40;  tarsus,  0. Mil. 

There  are  five  specimens  in  Dr.  Baur's  collection,  one  of  which  has 
the  under  mandible  apparently  black,  one  dark  brown,  the  other  three 
brownish  white. 

CERTHIDEA  BIFASCIATA,  Ridgway. 

Certhidea  bi/asciata,  HioiiWAV,  Proo.  V.  S.  Nat.  Mils.  XVII,  No.  1007,  Nov.  15,  1894, 
p. 359  Harrington  Island,  Galapagos  Archipelago;  colleition  of  Dr.  G.  liaur). 

Spceijic  characters. — Most  like  ('.  cinerascens,  Ridgway,  of  Hood 
island,  but  still  whiter  (entirely  almost  pure  white)  beneath,  and  wing 
with  two  broad  whitish  bands  across  tips  of  greater  and  middle  coverts. 

Range. — Galapagos  Archipelago:  Barrington  Island  (Baur  and 
Adams). 

Adult. — Type,  No.  ">!!.'>,  collection  of  Dr.  G.  Baur,  Harrington  Island, 
July  0,  181(1.  Above  brownish  gray,  becoming  very  much  paler  on  the 
rump;  wings  and  tall  dusky,  the  feathers  broadly  edged  with  grayish 
brown;  middle  wing  coverts  broadly  tipped  with  pale  dull  buffy,  and 
greater  coverts  with  dull  white,  producing  two  conspicuous  bands 
across  the  wing.  Lores,  orbits,  cheeks,  and  entire  under  parts  uniform 
dull  white,  t'pper  mandible  dark  brown,  edged  with  whitish;  under 
mandible  whitish ;  legs  and  feet  brownish  black.  Length  (skin),  3. 10; 
wing,2;  tail,  1.40;  exposed  culmen, 0.40;  tarsus, 0.7.S;  middle  toe, 0. IS. 

Three  specimens  from  Barrington  Island  agree  in  the  above  char- 
acters. 

Family  HI  Kl  NDIN1D.K. 

Genus  PROGNE,  Boie. 

Proyne,  Boie,  Jsis,  1826,  p.  !171.    Type,  Hirujtdo  purpurea,  Linnjeus,  —  H.  subis, 
Linuieus. 

Rant/e. — The  whole  of  temperate  and  tropical  America.  Galapagos 
Archipelago  (one  peculiar  species). 
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PROCNE  MODESTA  (Neboux). 

Hirundo  concolor  (nee  Sykes,  1832),  Gould,  Proc.  Zool.  Soc,  Pt.  v,  1837,  p.  22 
(Galapagos  Archipelago;  collection  of  Zool.  Soc.  Lond  ). 

Progne  concolor,  Bonaparte,  Consp.  Av. ,  1, 1850,  p.  337.  — Baird,  Eev.  Amer.  Birds, 
I,  1864,  p.  278.— Salvin,  Trans.  Zool.  Soc,  IX.  Pt.  IX,  1876,  p.  476  —Sharpe, 
Cat.  Birds  Brit.  Mils.,  X,  1885,  p.  176  ("Chatham  Island"  1 ).— Ridgway, 
Proe.  U.  S.  Nat.  Mus.,  XII,  1889,  p.  105  (Eden  Rock,  Indefatigable  Island). 

ascertained  range  of  the  genus  prognf,  boie,  in  Galapagos  archipelago. 
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1.  Progve  modesta  (Neboux). 


Hirundo  modesta,  NIsboux,  Rev.  Zool.,  1840,  p.  291  (Charles  Island).— Sundkvall, 

Proc.  Zool.  Soc,  1871,  p.  125  (James  Island). 
Progne  modesta*  Gould,  Zool.  Voy.  Beagle,  III,  Birds,  1841,  p. 39,  pi.  v  (James 

Island,  Galapagos).— Provost  et  Des  Murs,  Voy.  V^nus,  1855,  p.  182. 

'Although  Dr.  Sharpe  gives  Chatham  Island  as  the  locality  of  Darwin's  specimen, 
Mr.  Darwin  himself  says  he  obtained  it  on  James  Island. 
3  Progne  modest  us  on  plate. 
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Specific  characters.— Similar  to  P.  nubia  (Linnaeus),  but  much  smaller; 
adult  male  less  glossy,  and  "  having  no  silky  white  feathers  on  the  sides 
of  the  back  or  sides  of  the  breast "  ( Sharpe) ;  adult  female  much  darker 
than  that  of  P.  subis. 

Ramie.— Galapagos  Archipelago:  Charles  Island  (Nclioux);  Indefati- 
gable Island  (Babel,1  Albatross);  James  Island  (Darwin,  Kinberg). 

Adult  male.— "Similar  to  P.  purpurea  [i.  e.,  P.  subis],  but  smaller,  and 
having  no  silky  white  feathers  either  on  the  sides  of  the  back  or  sides 
of  the  breast.  Total  length,  0.5  inches;  culmen,  0.45;  wing,  1.95;  tail, 
2.7;  tarsus,  0.45."  (Sharpe.2) 

Adult  female.— No.  116038,  U.S.N. M.,  Eden  Eock,  Indefatigable 
Island,  April  12;  U.  S.  S.  Albatross.  Above  sooty  blackish,  strongly 
glossed  with  violaceous  steel  blue  on  back,  scapulars,  and  rump,  more 
faintly  glossed  with  greenish  on  wings  and  tail.  Under  parts  deep 
sooty  brown,  the  feathers  with  very  indistinct  and  narrow  paler  term- 
inal margins.  Wing,  4.85;  tail,  2.40  (middle  feathers,  1.90);  exposed 
culmen,  0.42;  width  of  bill  at  rictus,  0.58,  at  anterior  frontal  feathers, 
0.35;  tarsus,  0.49;  middle  toe,  0.50. 

According  to  Gould3  the  adult  male  has  "the  upper  and  under  sur- 
face uot  so  strongly  a  marked  purple  shade  as  in  P.  purpurea. 
The  primaries  and  feathers  of  the  tail,  however,  have  a  greenish  gloss, 
perhaps  slightly  more  metallic.  Tail  not  so  deeply  forked  as  in  P.  pur- 
purea, which  is  owing  to  the  two  external  feathers  on  each  side  not 
being  so  much  prolonged  and  bent  outward  as  in  that  species.  Xos- 
trils  of  less  size  than  in  the  latter,  although  the  beaks  differ  but  little. 
Claws  and  feet  are  much  less  strong,"  etc. 

The  single  adult  male  in  the  National  Museum  collection  (No.  52412, 
U.S.N. 51.,  James  Island,  obtained  from  Professor  Sundevall)  is  in  worn 
and  tarnished  plumage  and  therefore  unfit  for  description.  Its  meas- 
urements are  as  follows :  Length  (skin),  6.10;  wing,  4.85;  tail,  2.42  (mid- 
dle feathers,  1.85);  exposed  culmen,  0.45,  width  of  bill  at  base,  0.55; 
tarsus.  0.4S;  middle  toe,  0.45. 

The  female  of  this  species  is  totally  different  in  the  coloration  of  the 
lower  parts  from  that  of  P.  subis,  but  much  resembles  "P.  elegans," 
Baird,4  which  was  based  on  an  immature  male  and  young  female  of 
P.  fureata,  Baird.5  It  differs,  however,  from  the  two  examples  of  "P. 
elegans"  in  having  the  paler  tips  to  the  feathers  of  the  under  parts  far 
less  distinct  (only  appreciable,  in  fact,  at  near  view). 

In  the  volume  of  the  British  Museum  catalogue  cited  above,  Mr. 
Sharpe  gives  Chatham  Island  as  the  locality  of  the  type  specimen. 

'Seen,  but  not  collected,  at  Puerto  de  la  Aguada;  see  Trans.  Zool.  Soc.  Lond., 
IX,  Pt.  IX,  1876,  p.  459. 

2Cat.  Birds  Brit.  Mus.,  X,  1885,  p.  176. 

3  Zool.  Beag.,  Ill,  p.  39. 

4  Review  Anicr.  Birds,  p.  275. 

r>  f>ee  Sharpe,  Cat.  Birds  Brit.  Mus.,  X,  p.  176. 
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This  can  not  be,  however,  since  Mr.  Darwin1  mentions  only  James 
1  sland  as  its  habitat.  Mr.  Sharpe  has  made  similar  mistakes  regarding 
type  localities  of  Geospi~a  ncbitlosa  and  (I.  parvula. 

Family  FEIXCILLID^. 
Genus  GEOSPIZA,  Gould. 

Geoepiza,  Gouli>,  Proc.  Zool.  Soc,  Pt.  v,  1837,  p.  5.  Type,  G.  magniroatris,  Gould. 
Cactornis,  (rori.n,  Proc.  Zool.  Sot;.,  Pt.  v,  1837,  p.  6.    Type,  C.  scaiidens,  Gould. 

Generic  characters. — Bill  exceedingly  variable  in  relative  length, 
depth,  and  width,  its  lateral  outlines  and  gonys  nearly  (sometimes  quite) 
straight,  and  tip  acute ;  culmen,  from  extreme  base,  less  than  two-thirds 
to  quite  as  long  as  tarsus;  depth  of  bill  at  base  less  than  half  culmen 
to  nearly  as  long  as  culmen,  but  always  greater  than  width  of  mandi- 
ble at  base;  culmen  more  or  less  convex  (always  most  so  basally),  but 
sometimes  almost  straight;  the  basal  portion  usually  strongly  ridged 
and  sometimes  elevated  and  strongly  arched;  gonys  straight  or  almost 
inappreciably  convex,  decidedly  shorter  than  length  of  maxilla  from 
nostril;  maxillary  tomium  without  subterminal  notch,  first  faintly 
(sometimes  almost  inappreciably)  concave,  then  about  as  much  convex, 
again  reentering  at  the  beginning  of  the  abrupt  and  very  conspicuous 
basal  deflection ;  mandibular  tomium  nearly  straight  or  slightly  convex, 
with  its  basal  portion  abruptly  deflected,  but  the  angle  thus  formed 
not  toothed;  nostrils  very  small,  oval  or  nearly  circular;  no  obvious 
rictal  bristles.  Wing  rather  short  (a  little  more  than  3  to  nearly  3J 
times  tarsus),  rounded  (second  to  fourth  quills  longest,  first  not  longer 
than  fifth,  usually  shorter);  primaries  exceeding  secondaries  by  less 
than  exposed  culmen;  tertials  not  longer  than  secondaries.  Tail  short 
(decidedly  more  than  half  the  wing,  a  little  less  to  a  little  more  than 
twice  as  long  as  tarsus),  slightly  rounded,  the  feathers  broad,  with 
rounded  tips,  about  half  hidden  by  the  coverts.  Outstretched  feet 
reaching  to  or  beyond  tip  of  tail ;  tarsus  about  equal  to  middle  toe  with 
claw  (sometimes  a  little  longer  or  shorter),  its  scutellse  distinct;  lateral 
toes  very  long,  reaching  to  nearly  middle  of  last  phalanx  of  middle  toe, 
their  claws  reaching  to  or  decidedly  beyond  the  base  of  the  middle 
claw ;  hind  toe  shorter  than  lateral  toes,  its  claw  nearly  or  quite  as  long 
as  the  digit.  Color:  Fully  adult  males  entirely  black,  including  bill 
and  feet,  but  under  tail-coverts  with  broad  whitish  or  buffy  margins; 
immature  males,  females,  and  young  grayish  brown  streaked  and  spot- 
ted with  dusky  above,  beneath  light  colored  with  conspicuous  dusky 
streaks,  the  bill  largely  light  colored  (except  in  some  adult  females  and 
immature  males). 

Range. — Peculiar  to  the  Galapagos  Archipelago. 

Few  genera  equal  the  present  one  in  the  extreme  modifications  in 
the  form  of  the  bill,  which  in  some  species  (magnirostris  and  strenua)  is 

1  Zoology  of  the  Beagle,  BirdB,  p.  39. 
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perhaps  not  excelled  by  that  of  auy  other  member  of  the  family  Frin- 
gillidit  in  its  extreme  thickness,  in  others  (members  of  the  so  called 
genus  Cttrtornis)  slender  and  decurved,  in  others  very  acute,  with 
straight  outlines,  and  in  others  still  elevated  ami  arched  at  the  base. 
The  most  extreme  forms  are,  however,  so  gradually  connected  by  inter 
mediate  types,  that  there  seems  no  possibility  of  satisfactorily  subdi- 
viding the  genus  into  two  or  more  sections.  The  extreme  modifications 
of  the  bill  and  some  of  the  connecting  forms  are  shown  in  the  outline 
illustrations  on  Plate  LV1I. 

The  reduction  of  Gaetornis  to  a  synonym  of  (leospiza  has  already 
been  made  in  my  paper  describing  the  new  species  of  Galapagos  birds 
in  Ur.  Baur's  collection,1  in  which  is  announced  "the  discovery  of 
species  which  absolutely  bridge  the  previously  existing  gap  between 
the  so-called  genera  Gennpiza  and  Gaetornis,  thus  necessitating  the 
suppression  of  one  of  these  names  (the  latter,  according  to  the  rule  of 
priority )." 

Dr.  Kaur,  who  has  had  the  advantage  of  studying  these  birds  in  life, 
disapproves  of  this,  as  the  following  extract  from  one  of  his  letters 
will  show : 

I  should  like  to  make  a  few  remarks,  if  you  will  permit  ine,  about  Cactornis  and 
Geospiza.  You  place  the  species  of  these  two  genera  in  one  grntis,  Groxpizo,  I  do 
not  think  that  this  is  natural.  Both  have  their  peculiar  representatives  on  the 
different  islands,  and  if  you  place  them  together  this  peculi.ir  differentiation  of 
each  is  lost  flight  of.  CavtonuH  is  more  slender  than  Geospha,  and  has  many  more 
black  individuals.  I  would  keep  the  two  gener:i  apart,  and  would  not  hesitate  to 
place  G.  propinqua  in  Cai-iornis. 

I  am  quite  willing  to  adopt  Dr.  Baur's  views  concerning  the  position 
of  G.  prnpinqtia.  which  1  had  compared  with  G.  coitirostri.s  (a  true 
Geospiza);  but,  while  admitting  that  it  would  be  very  convenient  to 
recognize  Citetornis  it  any  definite  characters  could  be  found,  I  ain  still 
of  the  opinion  that  not  a  single  character  can  be  found  which  will  serve 
to  separate  them.  The  character  which  comes  nearest  to  doing  so  is, 
apparently,  the  relative  width  of  the  mandible  between  the  bases  of 
the  rami  to  the  length  of  the  gonvs,  which  is  very  much  less  in  typical 
u('aetornin"  than  in  true  Geospiza.  This  greater  compression  of  the  bill 
even  serves  to  trenchantly  separate  u(\ietornittv  propim/ita  from  G. 
conirostris,  some  individuals  of  which  are  almost  precisely  alike  in  the 
lateral  profile  and  measurements  of  the  bill;  but  the  use  of  this  char- 
acter as  a  generic  one  would  necessitate  the  removal  of  Geospiza  (hffi 
cilia  and  G.  aeuiirostris,  perhaps  also  (!.  pamilii.  to  Gaetornis;  and  it 
is  difficult  to  see  how  the  group  can  be  divided  into  two  genera  without 
one  or  two  more  being  necessary :  for  there  is  certainly  more  difference 
between  such  species  as  Geospha  matfxirostris  and  G.  pacliyrhyncha  on 
the  one  hand  and  G .  fuliginosa,  G.  ilehiiirostris,  etc.,  on  the  other,  than 

■Descriptions  of  Twenty-two  Xew  Species  of  Birds  from  the  Galapagos  Islands. 
Proc.  U.  S.  Nat.  Mus.,  XVII  (advance  sheets  published  November  15,  1S!U),  pp. 
357-370. 
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between  <'C'«cf«™*«"  brerironlrin  and  Oeosphn  fratcrcula,  or  between  G. 
propinquii  and  (!.  coniroxti  is.  Furthermore,  if  this  group  be  recognized 
to  consist  of  two  or  more  genera  instead  of  one.  then,  to  be  eonsistent, 
Camarhynchus  must  also  be  divided  into  three  genera. 

A  very  careful  consideration  of  all  the  facts  in  the  case,  as  they  ap- 
pear to  me,  compels  me  to  conclude  that  the  safest  course  is  to  regard 
the  species  of  ••  Cactoruis"  as  simply  more  slender-billed  Gmsphw,  the 
degree  of  departure  from  the  typical  (ieospiziue  bill  being  largely  a 
specific  character.  This  is  a  conclusion  which  I  regret  having  to  adopt, 
for  I  regard  large  genera  as  a  nuisance,  and  would  be  glad  to  have  the 
slightest  excuse  for  keeping  (Seosjrizu  to  its  old  limits. 

As  a  matter  of  convenience,  I  have  separated  the  species  into  two 
groups,  which  correspond  in  their  limits  with  Cactornis  and  <ieoxpi;<i 
as  usually  recognized;'  but  how  slight  and  unsatisfactory  a  basis  this 
division  rests  upon  may  be  seen  by  reference  to  the  characters  given  in 
the  first  part  of  the  following  "  key  to  the  species." 

Owing  to  the  gradual  transition  from  one  form  to  another,  and  the 
almost  perfect  resemblance  between  them  in  coloration,  I  have  found 
it  impossible  to  construct  an  analytical  "key"  to  the  species  after  the 
usual  plan,  but  have  drawn  up  the  following  as  an  aid  to  their  more 
ready  identification.  1  am  prevented  from  making  the  "key"  more  sat- 
isfactory by  the  circumstance  that  I  have  no  specimens  of  G.  assimilix 
and  G.  barrinytmii  for  comparison  with  the  other  so-called  Cactorni,  and 
am  therefore  unable  to  give  comparative  measurements  of  these  forms 
alongside  of  G.  fatigatu  and  G.  abmgdoni. 

KEY  TO  THE  SI'F.(  IKS  OF  UKOSPIZA. 


a1.  Width  of  mandible  at  base  (across  chin)  nearly  or  quite  equal  to,  sometimes 

greater  than,  length  of  gonys   Subgenus  Geospisa. 

a'1.  Width  of  mtmdible  at  base  (across  chin)  much  less  than  length  of  gonys. 

Subgenus  Cactornis. 

Subgenus  GEOSPIZA. 

a1.  Depth  of  bill  at  base  greater  than  length  of  maxilla  from  nostril. 
6 l.  Bill  very  short  ;md  thick,  its  depth  at  base  very  much  greater  than  length 
of  maxilla  from  nostril, 
c Gonys  more  than  0.50  of  an  inch. 
d '.  Wing  3.S5-3.70,  tail  2-2.10.    (Charles  and  Chatham  Islands.) 

1.  G.  magniroatris  (p.  512). 

d  ~.  Wing  less  than  3.50,  tail  less  than  2. 

e1.  Depth  of  bill  at  base  more  than  0.80;  width  of  mandible  at  base 
(acroBS  chin)  more  than  0.05.    (Tower  Island.) 

2.  (V.  pachyrhyncha  (p.  516). 
ea.  Depth  of  bill  at  base  less  than  0.80;  width  of  mandible  at  base 
(across  chin)  less  than  0.t>5.    (Abingdon,  Bindloe,  James,  Jervis, 
Indefatigable.  Chatham,  and  Charles  islands.) 

3.  G.  strenua  (p.  514). 

1  With  this  difference :  Cactornia  pallida,  Sclater  and  Salvin,  I  have  transferred  to 
Camarhynchw,  to  which  it  is  certainly  far  more  nearly  related  (see  p.  544). 
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o3.  Gonys  less  than  0.50  of  an  inch.    (Chatham  Island;  Albemarle  Island?.) 

4.  G.dubia  (p.  519). 

ft  3.  Bill  moderately  short  and  thick,  its  depth  at  base  little  if  any  greater  than 
length  of  maxilla  from  nostril. 
cl.  Length  of  maxilla  from  nostril  more  than  0.50, 
dl.  Culmennearlystraight,muchexceedingO.80(0.85-O.95).  (Hood Island.)- 

5.  G.  conirostris  (p.  516). 
d2.  Culmen  decidedly  convex,  not  exceeding  0.80  (0.78-0.80). 

e Larger :  Wing  3.20,  depth  of  bill  at  base  0.68.    (James  Island. ) 

6.  G.bauri  (p. 518). 

e3  Smaller:  Wing  2.90-3.10,  depth  of  bill  at  base  0.60-0.65.  (Hood 

Island.)  1  7.  G.  media  (p.  517). 

c3.  Length  of  maxilla  from  nostril  Iobs  than  0.50. 
d >.  Wing  2.50  or  more. 
e1.  Depth  of  bill  at  base  not  less  than  0.50  (0.50-0.53).    (Charles,  Chat- 
ham, James,  Indefatigable,  Albemarle,  and  Bindloe  islands. ) 

8.  G.fortU  (p.  521). 

es.  Depth  of  bill  at  base  less,  than  0.50. 

Depth  of  bill  at  base  0,40  or  more.    (Abingdon  Island.) 

9.  G.fratermla  (p.  525). 
/3.  Depth  of  bill  at  baseless  than  0.40.   (Chatham,  James,  Indefatiga- 
ble, Duncan,  Charles,  Hood,  Albemarle,  and  Abingdon  islands.) 

10.  G.fuliginosa  (p.  526). 

d*.  Wing  less  than  2.50. 

Bill  shorter  (from  nostril  0.30),  culmen  more  curved.  (James, 
Bindloe,  Abingdon,  and  Chatham  islands.) 

11.  G.parvula  (p.  529). 

e3.  Bill  longer  (from  nostril  0.40),  more  acute,  culmen  nearly  straight. 

(Tower  Island.)   12.  G.  acutiroairis  (p.  531). 

a3.  Depth  of  bill  at  base  less  than  length  of  maxilla  from  nostril. 
ft1.  Maxillary  tomium  slightly  toothed.   (Charles  Island  ;  Chatham  Island.) 

13.  G.  dentirostris  (p.  532). 

ft3.  Maxilliary  tomium  not  toothed. 
c l.  Culmen  nearly  straight,  much   elevated  basally ;  wing  2.35-2.45. 

(Abingdon  Island;  Charles  Island??)  14.  G.  difficilis  (p.  532). 

e 3.  Culmen   more  convex,  Iobs  elevated   basally ;    wing  2.90.  (James 
Island.)  15.  G.  debilirostris  (p.  533). 

Subgenus  CACTOBNTS. 

a1.  Depth  of  bill  at  nostril  not  exceeding  length  of  gonys. 
ft Culmen  not  more  than  0.72.    (James  Island) . .  16  (1).  G.  acandens  (p.  534). 
ft3.  Culmen  0.75  or  more. 
el.  Culmen  not  more  than  0.79,  basal  depth  of  bill  not  more  than  0.40. 

(Charles  Island)  17  (2).  G.  intermedia  (p.  535). 

c3.  Culmen  not  less  than  0.79,  basal  depth  of  bill  not  less  than  0.40. 

(Bindloe  Island)   18  (3).  G.  aaaimilie  (p.  537). 

.  (Indefatigable  Island)   19(4).  G.fatigata  (p.  539). 

(Abingdon  Island)   20  (5).  G.  abingdoni  (p.540). 

(Harrington  Island)   21(6).  G  barringtoni  (p.  541). 

a3.  Depth  of  bill  at  nostril  exceeding  length  of  gonys. 
ft1.  Smaller,  with  more  slender  and  pointed  bill;  culmen  0.70-0.72,  wing 
2.70-2.80.   (Charles  Island;  Indefatigable  Island!.) 

22  (7).  G.  brevirostria  (p.  541). 
ft*.  Large,  with  stouter  and  blunter  bills;  culmen  0.82-0.90,  wing  2.95-3.15. 

(Tower  Island)   23(8).  G,  propinqua  (p.  543). 
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ASCERTAINED  RANGE  OP  THE  GENUS  GEOSPIZA,  GOULD, 
a.  Subgenus  GEOSPIZA. 
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1.  Geospiza  magnirostris,  Gould. 

2.  Geospiza  paehyrhyneha,  Ridgway. 

3.  Geospiza  strenua,  Gould. 

4.  Geospiza  dubia,  Gould. 

5.  Geospiza  conirostris,  Ridgway. 

6.  Geospiza  bauri,  Ridgway. 

7.  Geospiza  media,  Ridgway. 

8.  Geospiza  fortis,  Gould. 


9.  Geospiza  fratercula,  Ridgway. 

10.  Geospiza  fuliginosa,  Gould. 

11.  Geospiza  parvula,  Gould. 

12.  Geospiza  acutirostris,  Ridgway. 

13.  Geospiza  dentirostris,  Gould. 

14.  Geospiza  difficilis,  Sharpe. 

15.  Geospiza  debilirostris,  Ridgway. 

16.  {Undetermined  form. ) 
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b.  Subgenus  CACTORNIS,  Gould. 
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1.  Geospiza  scandens  (Gould).  6.  Geoapiza  harrivgtoni,  Ridgway. 

2.  Geoapiza  intermedia,  Ridgway.  7.  Geoapiza  bretnrostris,  Ridgway. 

3.  Geospiza  asaimilia  (Gould).  8.  Geoapiza  propinqua,  Ridgway. 

4.  Geospiza  fatigata,  Ridgway.  9.  (Undetermined  form.) 

5.  Geos^aaWn^dont  (Sclaterand  Salvin). 

GEOSPIZA  MAGNIROSTRIS,  Gould. 

(Plate  LVII,  fig.  10.) 

Geospiza  magniroatris,  Gould,  Proc.  Zool.  Soc,  Pt.  v,  1837,  p.  5  (Galapagos 
Islands') ;  Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  100,  pi.  xxxvi  (Charles  and 
Chatham  islands). — Bonaparte,  Consp.  Av.,  1, 1850,  p.  542.—  Gray,  Hand  )., 
II,  1870,  p.  88.  — Sclatkr  and  Salvin,  Nom.  Av.  Neotr.,1873,  p.  27.— Salvin, 
Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  478  (fig.  of  bill).— Sharpe,  Cat.  Birds 
Brit.  Mus.,  XII,  1888,  p.  7  (Chatham  and  Charles  islands).— ?Baur,  Amer. 
Nat.,  XXV,  1891,  p.  905  (South  Albemarle  and  Jervis  islands). 

•According  to  Sharpe,  the  types  are  from  Chatham  Island;  but  in  view  of  his 
erroneous  statement  of  the  type  locality  in  the  case  of  other  species,  as  G.  parvula, 
G.  nebuloea,  and  Progne  modesia),  there  is  room  for  doubt  as  to  this. 
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Specific  characters. — Largest  speck:*  of  the  genus,  with  largest  and 
thickest  bill.  Wing,  ;i. 55-;!. To  in  males;  3.25-3. 45  in  females;  culinen,  1. 

Range. — Galapagos  Archipelago :  ?  South  Albemarle  Island  (Baur 
and  Adams);'  Charles  Island  (Darwin);  Chatham  Island  (Darwin); 
?  Jervis  Island  (Baur  and  Adams1). 

"Adult  male.  —  Entirely  black  above  and  below;  quills  and  tail 
feathers  blackish  brown;  under  tail-coverts  black,  broadly  edged  and 
tipped  with  white.  Total  length,  5.2  inches;  culmen,  1;  wing,  3.55; 
tail,  2,1;  tarsus,  1. 

"  In  what  1  take  to  be  the  seasonal  plumage  a  browner  shade  pervades 
the  black,  the  feathers  having  edges  of  obscure  brown ;  these  pale  edges 
are  lighter  and  more  conspicuous  on  the  abdomen;  under  tail-coverts 
white  with  black  bases. 

uAdtilt  female. — Different  from  the  male;  general  color  above  brown, 
the  feathers  edged  with  ashy  olive,  especially  on  the  rump  and  upper 
tail-coverts;  wings  like  the  back,  edged  with  pale  ashy,  the  greater 
coverts  whiter  on  the  margins;  bastard  wing,  primary  coverts,  and 
quills  dark  brown  edged  with  pale  ashy,  clearer  whity  brown  on  the 
margins  of  the  primaries;  tail-feathers  pale  brown,  with  ashy  brown 
margins;  crown  of  head  rather  darker  than  the  back,  blackish,  with 
slightly  indicated  pale  edges  to  the  feathers ;  lores,  sides  of  face,  and 
ear-coverts  ashy  olive-brown,  darker  brown  along  the  upper  edge  of 
the  latter;  cheeks  a  little  darker  brown;  throat  dark  brown,  streaked 
with  ashy  margins  to  the  feathers;  remainder  of  under  surface  whity 
brown  with  a  slight  olive  tinge,  the  fore  neck  and  chest  streaked  with 
dark  brown  centers  to  the  feathers;  the  sides  of  the  body  and  flanks 
brown,  also  streaked  with  darker  brown ;  thighs  and  under  tail-coverts, 
under  wing-coverts,  and  axillaries  whity  brown,  slightly  tinged  with 
olive;  quills  below  dusky  brown,  ashy  white  along  the  inner  edge. 
Total  length,  0  inches;  culmen,  1;  wing,  3.35;  tail,  2;  tarsus,  1. 

"None  of  the  seven  specimens  in  the  Museum  have  the  sexes  or  dates 
of  capture  marked,  but  the  brown  birds,  which  I  take  to  be  all  females, 
have  shorter  wings  than  the  black  males.  In  the  latter  the  length  of 
the  wing  is  from  3.55  to  3.7  inches,  and  in  the  females  3.25  to  3.45.  The 
bill  in  the  females  varies  in  color,  probably  with  season,  becoming  much 
blacker,  and  the  increase  in  the  color  of  the  bill  is  accompanied  by  a 
blacker  tone  of  plumage,  the  upper  surface  having  the  ashy  margins 
less  pronounced,  while  the  under  surface  of  the  body  is  thickly  mottled 
with  black  spots."  (Sharpe.) 

It  is  very  singular  that  this  powerfully  built  form  has  not  been  seen 
by  any  collector  since  Darwin's  visit  to  the  Galapagos.  It  seems  to  be 
near  O.strenua,  but  still  larger;  so  closely  related,  in  fact,  that  Mr.  Salviu 
has  "little  doubt  that  a  large  series  of  the  skins  would  show  that 
thedimensions    .    graduate  into  those  of  G.xtrcnita. "'' 

1  See  Dr.  G.  Baur,  Amcr.  Nat.,  XXV,  1891,  p.  905.    The  specimens  having  been  lost, 
the  identification  is  doubtful. 
-Trans.  Zool.  Soc-.  Lonil.,  IX.  Pt.  IX,  1876,  p.  479. 
Proc.      M.  vol.  xix  33 
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GEOSPIZA  STRENUA,  Gould. 

Geospiza  ntrenua,  Gocld,  Proo.  Zool.  Soc,  Pt.  v,  1837,  p.  5  (Galapagos  Islands1) ; 
Zool.  Voy.  Beagle,  III,  1841,  p.  100,  pi.  37  (James  and  Chatham  islands).— 
Bonaparte,  Consp.Av.,  1, 18B0,p.  542.— Gray,  Hand-].,  1, 1870,p.88.— Sclater 
and  Salvin,  Proc.  Zool.  Soc.  1870,  p.  323  (Indefatigable,  Bindloe,  and  Abing- 
don islands) ;  Nom.  Ay.  Xeotr.,  1873,  p.  27.— Sundevall,  Proc.  Zool.  Soc,  1871, 
p.  124  (James  Island).— Salvin,  Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  479 
(James,  Chatham,  Bindloe,  and  Abingdon  islands). — Sharpe,  Cat.  Birds  Brit. 
Mus.,  XII,  1888,  p.  88  (Chatham,  James,  Indefatigable,  Abingdon,  and  Bindloe 
islands). — Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XII,  1889,  p.  105  (Abingdon  and 
Charles  islands). 

Specific  clmracters. — Similar  to  6.  magnirostris,  Gould,  but  smaller; 
wing,  about  3-3.25;  tail,  1.85-1.95;  culmen,  0.83-0.93;  depth  of  bill  at 
base,  0.72-0.78;  tarsus,  0.92-1. 

Range.-— Galapagos  Archipelago:  Charles  Island  {Albatross);  Chat- 
ham Island  (Darwin);  Indefatigable  Island  (Habel);  James  Island 
(Darwin,  Kinberg) ;  Bindloe  Island  (Habel) ;  Abingdon  Island  (Habel). 

Male,  nearly  adult. — No.  77746,  U.S.N.M.;  Abingdon  Island,  Gala- 
pagos; Dr.  A.  Habel.  Head,  neck,  and  chest  uniform  brownish 
black ;  rest  of  upper  parts  duller  blackish,  the  feathers  with  grayish- 
brown  or  olive  grayish  margins,  less  distinct  on  back,  but  very  conspicu- 
ous on  rump,  where  giving  the  prevailing  color;  under  parts,  posterior 
to  chest,  dull  blackish  broken  by  light  olive-grayish  margins  to  the 
feathers,  these  becoming  broader  and  more  tinged  with  buffy  posteriorly, 
the  under  tail-coverts  dull  grayish  buffy  white  with  a  central  spot  of 
dusky.  Maxilla  chiefly  black  for  basal  half,  terminal  portion  more 
horn  colored ;  mandible  chiefly  light  horn  color,  unsymmetrically  clouded 
with  dusky;  legs  and  feet  blackish  horn  color.  Lengtli  (skin),  5.50; 
wing,  3.23;  tail,  1.95;  culmen,  0.93;  depth  of  bill  at  base,  0.78;  width 
of  mandible  at  base,  0.60;  tarsus,  0.95;  middle  toe,  0.70. 

Immature  male. — No.  116196,  U.S.X.M.;  Abingdon  Island,  April  16, 
1888;  C.  H.  Townsend.  Similar  to  the  above-described  specimen,  but 
uniform  black  confined  to  head  (occiput  excepted),  the  occiput,  hind 
neck,  back,  scapulars,  etc.,  grayish  olive  with  black  centers  to  the 
feathers;  outermost  greater  wing  coverts  edged  with  brownish  buff; 
under  parts  buffy  grayish  white,  the  chest  and  breast  spotted  with 
blackish,  other  portions  streaked  (more  broadly  on  sides  and  flanks) 
with  the  same;  bill  black,  the  mandible  tinged  with  brown;  feet  hoi n 
black.  Length  (skin),  5.80;  wing,  3.12;  tail,  1.88;  culmen,  0.87;  depth 
of  bill  at  base,  0.72;  width  of  mandible  at  base,  0.59;  tarsus  1;  middle 
toe,  0.70. 

Adultfemale.— No.  116107, U.S.N.M.;  Abingdon  Island,  Aprill6,1888; 
C.  H.  Townsend.  Pileum  blackish  dusky,  the  leathers  edged  with  olive- 
gray ;  rest  of  upper  parts  rather  light  olive  brown  and  dusky,  the  latter 

1  The  type  in  the  British  Aluseuin  collection  is  said  by  bhulpe  to  be  from  Chatham 
iBland. 
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in  the  form  of  central  spots  to  the  feathers,  most  conspicuous  on  back 
and  scapulars  ;  wings  as  in  the  immature  male  described  above,  but 
light  colored  margins  to  the  feathers  broader  as  well  as  paler.  Sides  of 
head  pale  grayish  buffy  indistinctly  clouded  with  darker;  chin  and 
throat  grayish  dusky,  indistinctly  streaked  with  pale  grayish  buff;  rest 
of  under  parts  very  pale  grayish  buff,  the  chest,  upper  breast,  sides, 
and  flanks  broadly  streaked  with  dusky,  the  under  tail-coverts  with 
broad  brownish  gray  central  spots.  Maxilla  and  upper  basal  portion 
of  mandible  deep  brown,  darker  next  to  head;  mandible  (except  as 
described)  horn-yellowish;  legs  and  feet  dusky.  Length  (skin),  5.65; 
wing,  3;  tail,  1.90;  crimen,  0.83;  depth  of  bill  at  base,  0.72;  width  of 
mandible  at  base,  0.53;  tarsus,  0.92;  middle  toe,  0.67. 

The  specimens  examined  include  four  from  Abingdon  Island,  three 
from  Bindloe,  one  from  Charles,  onefrom  Indefatigable,  four  from  James, 
and  four  from  Jervis.  None  have  been  seen  by  me  from  Chatham  Island, 
the  alleged  type  locality.  The  specimens  from  James,  Jervis,  and  Inde- 
fatigable islands,  belonging  to  Dr.  Baur's  collection,  have  been  returned 
without  the  opportunity  occurring  of  comparing  them  closely  with  those 
from  other  islands. 

I  am  not  satisfied  as  to  the  propriety  of  considering  the  specimens 
from  Bindloe  Island  referred  by  Mr.  Salvin  to  this  species  as  really  the 
same  form,  but  believe  that  they  represent  a  local  race,  all  of  the  three 
examples  iu  the  United  States  National  Museum  collection  having  the 
bill  decidedly  broader  and  relatively  shorter,  as  well  as  lighter  colored. 


Measurements  of  Geospiza  etrenita. 
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GEOSP1ZA  PACHYRHYNCHA,  Ridgway. 
(Plate  LVII,  fig.  9.) 

Geospiza  pachyrhyncha,  Ridgway,  Proc.  U.  8.  Nat.  Mns.,  XVIII,  No.  1067,  April 
23,  1896,  p.  293  (Tower  Island,  Galapagos  Archipelago;  collection  of  Dr.  G. 
Baur). 

Specific  characters. — Similar  to  0.  strenua,  Gould,  but  bill  much  thicker 
and  broader  at  the  base  than  in  that  form,  in  this  respect  nearly  or  quite 
equaling  G.  magnirostris. 

Range. — Galapagos  Archipelago:  Tower  Island  (Baur  and  Adams). 

Specimens  of  this  form  having  been  returned  to  Dr.  Baur,  to  whose 
collection  they  belong,  I  am  not  able  to  give  a  detailed  description. 
Fortunately,  however,  I  made  a  careful  drawing  of  the  bill  of  one  of 
them,  which  shows  the  following  measurements:  Culmen,  plus  0.90; 
depth  of  bill  at  base,  0.88;  width  of  mandible  at  base,  0.70;  gonys,  0.40. 
The  bill  is  thus  nearly  if  not  quite  as  thick  at  the  base  as  that  of  O. 
magnirostris,  but  it  is  much  shorter,  thus  greatly  increasing  its  relative 
thickness. 

GEOSPIZA  CONIROSTRIS,  Ridgway. 
(Plate  LVII,  fig.  8.) 

Geospiza  conirostrie,  RlDGWAY,  Proc.  U.  S.  Nat.  Mus.,  XII,  No.  767,  Feb.  5,  1890, 
p.  106,  flg.  2  (Hood  Island,  Galapagos  Archipelago;  coll.  U.  8.  Nat.  Mub.) 

Specific  characters. — Similar  to  (?. 
strenua,  Gould,  but  bill  much  more 
elongated,  much  narrower,  and  culmen 
less  arched. 

Range. — Galapagos  Archipelago : 
Hood  Island  (Albatross;   Baur  and 

Fig.  3.  Head  0/  deospiza  conirostrit.  Adams). 

Adult  mate.— Type,  No.  116070, 
TJ.S.N.M.;  Hood  Island,  Galapagos,  April  7,  1888;  O.  H.  Townsend. 
Uniform  black,  the  longer  under  tail-coverts  margined  (rather  broadly) 
with  white;  bill,  legs,  and  feet  wholly  black.  Length  (skin),  0.70;  wing, 
3.25;  tail,  1.95;  culmen,  0.95;  gonys,  0.52;  width  of  lower  mandible  at 
base,  0.51;  depth  of  bill  at  base,  0.70;  tarsus,  0.9  ">;  middle  toe,  0.72. 

Adult  female. — No.  116076,  U.8.N.M.,  same  locality,  etc.  Much  duller 
black  than  the  male,  or  dull  slate-dusky,  broken  on  the  belly,  flanks, 
etc.,  by  dull  whitish  streaks  (edgings  to  feathers);  all  the  under  tail- 
coverts  margined  with  dull  whitish;  under  mandible  dull  brownish  in 
middle  portion;  legs  and  feet  dull  black.  Length  (skin),  5.50 ;  wing, 
3.10  (quills  worn  at  tip);  tail,  1.68  (feathers  very  much  worn  at  tip); 
culmeu,  0.90;  gonys,  0.50;  width  of  under  mandible  at  base,  0.48; 
depth  of  bill  at  base,  0.62;  tarsus,  0.95;  middle  toe,  0.68. 

Immature  (?)  male. — No.  116075,  U.S.N.M,  same  locality,  etc.  Sinai- 
lar  to  the  adult  female  as  described  above,  but  rather  more  sooty, 
and  lower  mandible  pale  brownish,  with  base  and  tip  dusky.  Length 
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(skin),  5.75;  wing,  3;  tail,  1.82;  cuhneii,  0.91;  gonys,  0.50;  width  of 
under  mandible  at  base,  0.48;  depth  of  bill  at  base,  0.68;  tarsus,  0.95; 
middle  toe,  0.73. 

Immature  (?)  female. — No.  116077,  U.S.N.M.;  same  locality,  etc. 
Above  dull  sooty ;  anterior  lower  parts  similar,  but  indistinctly  streaked 
with  pale  grayish  buff'y,  this  gradually  increasing  posteriorly  until  it 
becomes  the  prevailing  color  and  the  sooty  reduced  to  broad  streaks. 
Length  (skin),  5.70;  wing,  3;  tail,  1.80;  culmen,  0.89;  gonys,  0.50; 
width  of  lower  mandible  at  base,  0.47;  depth  of  bill  at  base,  0.62; 
tarsus,  0.92 ;  middle  toe,  0.67.  Bill  intermediate  in  color  between  that 
of  adult  female  and  immature  male  described  above. 

Three  additional  adults  (two  of  them  males,  the  third  with  sex  not 
determined)  agree  minutely  in  form  and  size  of  bill  and  other  measure- 
ments with  the  adult  specimens  described,  one  of  the  males  being  like 
the  type  in  coloration  while  the  other  corresponds  in  plumage  with  the 
adult  female  described. 
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1.95 

1.90 
1.90 
(1. 82) 
(1.68) 
1.80 

1. 75 
1.82 

0.95 

.92 
.85 
.91 
.90 
.89 

.89 
.93 

0.70 

.70 

.68 
.62 
.62 

.67 
.72 

0.95 

.93 

.92 
.95 
.95 
.92 

.00 
.90 

0.72 

.70 
.75 
.73 
.68 
.67 

.68 

Average . 

2.95 

1.85 

.90 

.67 

.93 

.70 

GEOSPIZA  MEDIA,  Ridgway. 

(Plate  LVII,  fig.  13.) 

Geospiza  media,  Ridgway,  Proe.  U.  S.  Nat.  Mus.,  XII,  No.  767,  Feb.  5,  1890,  p. 
107,  fig.  3  (Hood  Island,  Galapagos  Archipelago;  collection  U.  S.  Nat.  Mus.). 

Specific  characters. — Similar  to  G.  conirostris,  but  slightly  smaller, 
with  bill  much  smaller  and  less  elongated. 

Range. — Galapagos  Archipelago :  Hood  Island  (Albatross).  . 

Adult  male.— Type,  No.  116072,  U.S.N.M.;  Hood  Island,  Galapagos, 
April  7,  1888;  0.  H.  Townsend.  Uniform  dull  black,  the  under  tail- 
coverts  broadly  margined  with  buff'y  white ;  bill,  legs,  and  feet  wholly 
black.  Length  (skin),  5.50;  wing,3.10;  tail,  1.90;  culmen, 0.80;  gonys, 
0.42;  width  of  mandible  at  base,  0.45;  depth  of  bill  at  base,  0.62; 
tarsus,  0.90 ;  middle  toe,  0.65. 

Immature  malef. — No.  149829,  U.S.N.M.;  same  locality,  etc.  Uni- 
form sooty  blackish  brown,  with  edges  of  primaries  (narrowly)  and  of 
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abdomiual  feathers  and  under  tail-coverts  buffy  whitish;  bill  light 
brown,  with  basal  half  of  maxilla  dusky.  Length  (skin),  5;  wing,  2.90; 
tail,  1.75;  cultnen,  0.78;  gonys,  0.45;  width  of  mandible  at  base,  0.45; 
depth  of  bill  at  base,  0.62;  tarsus,  0.90;  middle  toe,  0.70. 

Adult  female  No.  149828,  U.S.N.  M. ;  same  locality,  etc.  Similar  to 
the  supposed  immature  male,  as  described  above,  but  under  parts  much 
more  broadly  and  extensively  streaked  with  whitish,  only  the  chin  and 
throat  being  uniform  dusky.  Length  (skin),  4.90;  wing,  2.95;  tail, 
1.75;  culmen,  0.78;  gonys,  0.42;  width  of  mandible  at  base,  0.43 ;  depth 
of  bill  at  base,  0.60;  tarsus,  0.92;  middle  toe,  0.70. 
From  the  subjoined  measurements,  it  will  be  seen,  if  they  are  com- 
pared with  those  of  6.  conirostris,  on  page 
517,  that  6.  media  and  6.  conirostris  inoscu- 
late with  respect  to  all  measurements  ex- 
—  ^  ,  cept  length  of  culmen,  which  is  constantly 
\  ^\^r^         'ess  'u  *ne  Present  form ;  but  it  should  be 

s.tated  that  all  the  specimens  of  6.  coniros- 
tris which  closely  approach  6.  media  in 
measurements  are  either  females  or  imma- 
ture birds.  It  is  possible  that  the  two  sup- 
posed forms  really  represent  extremes  of  one  variable  local  race;  but 
should  this  prove  to  be  the  case,  the  difference  between  the  extremes 
(as,  for  example,  the  types  of  the  two,  both  adult  males  in  perfect  black 
plumage)  is  certainly  remarkable. 

Measurements  of  Geospiza  media. 


Fig.  4.  Head  of  Geotpiza  media. 


i 

Num- 
ber. 

Collection. 

Sex  and  age. 

Locality. 

Date. 

SI 

0 

a 

1 

i 

S 

Is 

s 

F 

u 

a 

H 

53 

116072 

tT.S.N.M. 

Hood  Island, 

Apr.  7, 1888 

3.05 

1.90 

0.  80 

0.62 

0. 90 

0.  65 

Galapagos. 

140629 

U.S.N  .M. 

Young  male?  - . 

 do  

 do  

2.90 

1.75 

.78 

.62 

.90 

.70 

149830 

U.S.N.M. 

 do  

 do  

 do  

2.  92 

1.75 

.80 

.65 

.91 

.72 

149828 

U.S.N.M. 

Adult  female?. 

 do  

 do  

2.  95 

1.75 

.78 

.60 

.92 

.70 

Average. 

2. 95 

1.79 

.78 

.62 

.91 

.72 

GEOSPIZA  BAURI,  Ridgway. 

(Plate  LVI1,  fig.  12.) 

Geospiza  bauri,  Ridgway,  Proc.  U.  S.  Nat.  Jlus.,  XVII,  No.  1007,  Nov.  15.  1894, 
p.  362  (James  Island,  Galapagos  Archipelago;  collection  of  Dr.  Baur). 

Specific  characters. — Similar  to  6.  media,  Eidgway,  of  Hood  Island, 
but  slightly  larger,  with  bill  much  higher  at  base.  Wing,  3.20;  tail,  2; 
culmen,  0.80;  depth  of  bill  at  base,  0.68;  tarsus,  0.93. 

Range. — Galapagos  Archipelago:  James  Island  (Baur  and  Adams). 
(Type,  No.  562,  adult  male,  collection  Dr.  U.  Baur,  James  Island, 
August  7,  1891.) 
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One  adult  male,  an  immature  male,  and  an  immature  female  are  iu 
Dr.  Baur's  collection. 

This  furm  approaches  G.  strenua  iu  the  size  and  form  of  the  beak, 
but  the  gap  betw  een  them  is  very  considerable.  The  bill  is  also  pro- 
portionally much  more  compressed  than  in  0.  strenua. 

GEOSPIZA  DUBIA,  Gould. 
(Plate  LVII,  fig.  11.) 

Gtosi>i;a  (hibiti,  Gould,  Proc.  Zool.  Soc,  Pt.  v,  1837,  p.  6  (Galapagos  Islands) ;  Zool. 
Voy.  Beagle,  III,  Birds,  1841,  p.  103  (Chatham  Island). — Bonaparte,  Consp. 
Av.,  1, 1850,  p.  MS.— Okay,  Handl.,  11,1870,  p.  88.— S.vlvix,  Trans.  Zool.  Soc, 
IX,  Pt.  ix,  1876, p. 480  (Chatham  Island).—  Sharpe,  Cat.  Birds  Brit.  Mus., 
XII,  1S88,  p. 9 (Chatham  Island). 

(leo8}riza  fortia  (part),  Gould,  Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  101  (Chat- 
ham Island). — Ridgway,  Proc.  U.  S.  Xat.  Mus.,  XII,  1889,  p.  107  (Chatham 
Island). 

Ceospiza  neliilom  (nec  Gould),  Suxdkvai.l,  Proc.  Zool.  Soc,  1871,  p.  ll'o  (part) 
(Chatham  Island).— S.u.vix,  Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  482 
(Chatham  Island!.— Sharpe,  Cat.  Birds  Brit.  Mus.,  XII.  1888,  p.  11  (part). 

Specific  characters. — Similar  to  G.  fortis,  Gould,  but  larger,  with 
relatively  largerand  more  turgid  bill.  Wing,  2.78-2.90;  tail,  1.70-1.83; 
oilmen,  0.05-0.75;  depth  of  bill  at  base,  0.52-0.59;  tarsus,  0.84-0.90. 

liaiuje. — Galapagos  Archipelago:  Chatham  Island  (Darwin,  Kinberg, 
Townsend,  Baur  and  Adams). 

Adult  mate. — No.  125914,  U.S/X.M.:  Chatham  Island,  Galapagos, 
March  30,  1891;  C.  H.  Townsend.  ruiform  deep  black,  the  feathers 
abruptly  clear  slate-gray  beneath  the  surface;  under  tail-coverts  slate- 
gray  basally,  very  pale  brownish  buff  terminally  and  laterally  (broadly), 
with  a  central,  more  or  less  cordate,  spot  of  black.  Bill  wholly  deep 
black;  legs  and  feet  grayish  black.  Length  (skin),  5.30:  wing,  2.95; 
tail,  1.75;  culmen,  0.70;  gonys,  0.38;  basal  width  of  mandible,  0.48; 
basal  depth  of  bill,  0.58;  tarsus,  (1.85;  middle  toe,  0.00. 

Immature  male—So.  115943,  TT.S.X.aI. ;  Chatham  Island,  April  5, 
1888;  C.  H.  Townsend.  Head  and  neck  dull  black,  broken  by  sooty 
grayish  brown  edgings  and  mottlings;  upper  parts  chiefly  grayish 
brown,  the  feathers  with  paler  edges,  many  of  those  on  the  back  (new 
molt)  dull  black  with  indistinct  brownish  gray  margins;  feathers  of 
chest  and  breast  black  with  pale  grayish  buffy  margins,  producing  an 
irregular  spotted  or  clouded  appearance;  rest  of  under  parts  pale  gray- 
ish buffy  broadly  striped  with  dusky,  the  longer  under  tail-coverts, 
however,  nearly  immaculate.  Bill  entirely  black ;  legs  and  feet  horn 
dusky.  Length  (skin),  4.90;  wing,  2.70;  tail,  1.05;  culmen,  0.73;  gonys, 
0.38;  basal  width  of  mandible,  0.38;  basal  depth  of  bill,  0.52:  tarsus, 
0.80;  middle  toe,  0.00. 

Yoiuujcr  (?)  mule.— No.  125017,  U.S.N.M.;  same  locality,  etc.  Similar 
above  to  the  preceding,  but  under  parts  without  any  "solid"  black,  the 
throat  and  lore  neck  being  pale  grayish  buffy  irregularly  streaked  and 
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clouded  with  dusky,  and  feathers  of  chest  and  breast  with  smaller, 
more  longitudinal,  spots  of  more  brownish  dusky.  Bill  wholly  black 
and  legs  and  feet  dusky,  as  in  the  preceding.  Length  (skin),  4.4(1;  wing, 
2.70;  tail,  1.57;  culmen,  0.71 ;  gonys,  0.38;  basal  width  of  mandible, 
0.15;  basal  depth  of  bill,  0.5*;  tarsus,  0.00;  middle  toe,  0.63. 

Adult  female.— -No.  125910,  U.S.X.M.;  same  locality,  etc.  Similar  to 
the  supposed  immature  male  last  described,  but  pileum  dusky  sooty 
brownish  with  grayish  brown  edgings,  instead  of  nearly  uniform  dusky; 
under  parts  with  dusky  longitudinal  spots  and  streaks  slightly  less 
distinct:  bill  with  terminal  third  of  maxilla  and  greater  part  of  mandible 
brownish;  legs  and  feet  brownish  dusky.  Length  (skin),  4.50;  wing, 
2.70;  tail,  1.00;  culmen,  0.72;  gonys,  0.40;  basal  width  of  mandible, 
0.44 ;  basal  depth  of  bill,  0.59 ;  tarsus,  0.90 ;  middle  toe,  0.03. 

Young  male?.' — No.  115945,  U.S.X.M.:  same  locality,  etc.  Essen- 
tially like  the  supposed  immature  male  (Xo.  115943)  described  above, 
but  upper  parts  more  tinged  with  olive-brown,  greater  wing  coverts 
edged  with  light  buffy  brown,  and  dusky  color  of  anterior  under  parts 
much  less  intense,  being  dull  grayish  dusky  instead  of  sooty  black; 
mandible  pale  brownish  yellow  with  a  large  squarish  or  trapezoidal 
dusky  spot  on  each  ramus. 

Young  female  f. — No.  125920,  I'.S.X.M.;  same  locality  and  collector, 
March  30,  1891.  Much  lighter  colored,  both  above  and  below,  than  the 
supposed  young  male  (No.  115945),  the  general  color  of  the  upper  parts 
being  rather  light  brownish  olive,  the  feathers  of  the  pileum  and  back 
with  dusky  central  spots:  anterior  under  parts  with  the  dull  grayish 
dusky  streaks  about  equal  in  width  to  the  dull  buffy  grayish  white 
interspaces;  terminal  portion  of  maxilla  yellowish,  and  dusky  spot  on 
mandibular  rami  smaller. 

A  series  of  thirteen  adult  males  from  Chatham  Island,  compared  with 
five  from  Charles  Island,  shows  that  the  birds  from  the  two  localities 
can  not  properly  be  considered  the  same.  Altogether  there  are  in  the 
National  Museum  and  Dr.  Baur's  collections  thirty-one  specimens, 
nearly  half  of  which  are  adult  males  in  the  black  plumage,  of  the 
present  form,  and  of  these  only  three  specimens  (all  males  in  the 
striped  plumage,  but  with  black  bills)  which  approach  very  closely  in 
size  and  shape  of  the  bill  to  the  stoutest  billed  examples  from  Charles 
Island. 

I  think  there  can  be  no  question  that  Gould's  Oeospha  duhia  was 
based  on  a  young  example  of  this  form.  In  the  large  series  of  speci- 
mens now  before  me  (thirty  one  altogether)  are  several  which  answer 
in  every  particular  to  the  original  description  except  in  a  single  meas- 
urement, that  of  the  depth  of  the  bill,  which  is  given  as  three-eighths  of 
an  inch.  None  of  the  specimens  before  me  have  the  bill  less  than  one- 
half  an  inch  in  depth  at  the  base,  the  average  being  about  five-eighths, 

'This  specimen  is  marked  "  2 but  I  doubt  tbe  I'orrectness  of  the  determination 
of  sex. 


NO.  1118. 
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and  it  is  altogether  probable  that  the  "f "  given  in  the  original  descrip- 
tion is  a  misprint  tor  "  %  ". 

The  type  of  G.  dubia  having  become  lost,  I  have  on  the  whole  con- 
sidered it  best  to  identify  this  form  as  that  species  rather  than  give  it 
a  new  name.  In  so  doing  I  have  selected  an  adult  male  as  the  substi- 
tute type  in  order  to  make  easier  the  comparison  of  the  different  forms 
of  this  difficult  genus. 

Measurements  of  Geoapiza  dubia. 


Num- 
ber. 

Collec- 
tion. 

Sex  and  age. 

Locality. 

Date. 
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1  Basal  depth  of  I 
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115942 

U.S. 

Adult  male. .. 

Chatham  Island.. 

Apr.  5,1888 

2.90 

1.78 

.73 

.57 

.39 

.42 

.85 

.65 

115943  1  TJ.  S. 

Immature  male 

 do  

 do  

2.701.65 

.70 

.52 

.39 

.39 

.85 

.59 

115944 

U.S. 

 do  

 do  

 do  

2.  70jl.  63 

.09 

.52 

.37 

.40 

.85 

.60 

125909 

U.S. 

Adult  male. .. 

 do  

Mar.  30, 1891 
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.76 

.60 

.40 

.m 

.91 

.67 

125910 

U.S. 

 do...  .... 

 do  

 do  

2. 78  1. 70 

.65 

.55 

.3d 

.10 

.85 

.61 

12591 1 

U.S. 

 do  

 do  

 do  

3. 00,1. 80 

.75 

.61 

.40 

.49 

.9] 

.70 

125912 

U.S. 

 do  

 do  

 do  

2.90 

1.75 

.73 

.58 

.40 

.45 

.90 

.64 

125914 

u.  s. 

 do  

 do  

 do  

2.88 

1.75 

.70 

.57 

.40 

.45 

.87 

.60 

125915 

U.S. 

 do  

 do  

 do  

2. 90 

1. 73 

.67 

.53 

.33 

.40 

.88 

.60 

125917 

U.S. 

 do  

 do  

 do  

.70 

.57 

.38 

.40 

.90 

.62 

Average  

2.74 

1.73 

.71 

.56 

.38 

.43 

•  89 

.63 

125916 

U.S. 

Adult  female. 

Chatham  Island.. 

Mar.  30, 1891 

.73 

.59 

.39 

.42 

.88 

.63 

125918 

U.S. 

Adult  female? 

 do  

 do  

2*80 

i.72 

.70 

.53 

.37 

.41 

.85 

.60 

Average  

2.  80 

1.72 

.72 

.56 

.38 

.42 

.87 

.62 

GEOSPIZA  FORTIS,  Gould. 

(Plato  LVII,  figs.  14,  15.) 

Geospizafortis,  Gould,  Proc.  Zool.  Soc,  Pt.  v,1837,  p.  5  (Galapagos  Islands) ;  Zool. 
Voy.  Beagle,  III,  Birds,  1841,  p.  101,  pi.  xxxviu  (part:  Charles  Island). — 
Bonaparte,  Consp.  Av.,  1, 1830,  p.  543.— Gray,  Hand-1.,  II,  1870,  p.  88.— Scla- 
TER  and  Salvin,  Proc.  Zool.  Soc.,  1870,  p.  323  (part:  Indefatigable  and  Bindloe 
islands) ;  Norn.  Av.  Neotr.,  1873,  p.  27.— Sundevall,  Proc.  Zool.  Soc,  1871,  p. 
124  (Charles  and  James  islands). — Salvin,  Trans.  Zool.  Soc,  IX,  Pt.  IX,  1876, 
p.  481  (part:  Charles,  James,  Indefatigable,  and  Bindloe islands). —Sharpe, 
Cat.  Birds  Brit.  Mus.,  XII,  1888,  p.  10  (part:  James,  Charles,  and  Bindloe 
islands).— Kidgway,  Proc.  D.  S.  Nat.  Mus.,  XII,  1889,  p.  107  (part:  Charles, 
James,  and  Indefatigable  islands). 

t  Geoapiza  nebulosa,  Could,  Proc.  Zool.  Soc,  Pt.  v,  1837,  p.  5  (Galapagos  Islands) ; 
Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  101  (Charles  Island). — Bonaparte, 
Consp.  Av.,  1, 1850,  p.  543.— Gray,  Hand-1.,  II,  1870,  p.  88.— Sundevall,  Proe. 
Zool.  Soc,  1871,  p.  125  (part:  Charles  Island).— Sclater  and  Salvin-,  Nom. 
Av.,  Neotr.,  1873,  p.  27.— Salvin,  Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  482 
(part:  Charles  Island).— Sharpe,  Cat.  Birds  Brit.  Mus.,  XII,  1888,  p.  11  (part: 
Charles  Island). 

f  Geoapiza  albemarlei,  Ridhway,  Proc.  U.  S.  Nat.  Mns.,  XVII,  No.  1006,  June  27, 
1894,  p.  362  (Albemarle  Island,  Galapagos  Archipelago;  collection  U.  S. 
Nat.  Mus.). 
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Specific  characters. — Similar  to  (!.  diiliia,  Gould,  of  Chatham  Island, 
but  smaller,  the  bill  especially.  Wing,  about  2.75-2.N5;  tail,  1.05-1.80; 
culmeu,  0.62-0.68;  depth  of  bill  at  base,  0.42-0.49;  tarsus.  0.80-0.S5. 

Kumji: — Galapagos  Archipelago:  Albemarle  Island  (Townsend ) ;  Dun- 
can Island  (Baur  and  Adams) ;  Charles  Island  (Darwin,  Kinberg,  Town- 
send,  Baur  and  Adams) ;  Indefatigable  Island  (Habel,  Albatross) ;  James 
Island  (Kinberg,  Albatross j ;  Bindloe  Island  (Habel). 

Adult  male. — Xo.  125937,  I'.S.N.M.;  Charles  Island,  Galapagos,  April 
1, 1891;  C.  LI.  Townsend.  Uniform  deep  black,  most  intense  anteriorly, 
tinged  with  dark  olive-gray  posteriorly,  the  feathers  abruptly  clear  slate- 
gray  beneath  the  surface;  under  tail-coverts  broadly  margined  with 
buffy  whitish;  bill  wholly  deep  black;  legs  and  feet  blackish  brown. 
Length  (skin),  4.80;  wing,  2.82;  tail,  1.75;  culmen,  0.02;  gonys,  0.35; 
basal  width  of  mandible,  0.37;  basal  depth  of  bill,  0.48;  tarsus,  0.80; 
middle  toe,  0.02. 

Immature  mule. — No.  125939,  U.S.N.M.;  same  locality,  etc.  Above 
dull  grayish  black,  the  feathers  indistinctly  margined  with  olive-gray, 
this  color  prevailing  on  rump  and  upper  tail-coverts;  beneath  dull  gray- 
ish white,  faintly  tinged  with  pale  buffy,  broadly  striped  with  black, 
these  black  stripes  or  longitudinal  spots  broader  anteriorly,  much 
exceeding  the  whitish  interspaces  on  chin,  throat,  and  chest;  bill 
wholly  deep  black;  legs  and  feet  blackish  brown.  Length  (skin), 4.70; 
wing,  2.80;  tail,  1.65;  culmen,  0.05;  gonys,  0.35;  basal  width  of  mandi- 
ble, 0.37;  basal  depth  of  bill,  0.49;  tarsus,  0.82;  middle  toe,  0.01. 

Ail  nit  female. — No.  123946,  U.S.N'. M.;  same  locality,  etc.  Similar 
above  to  the  immature  male,  as  described  above,  but  feathers  more 
distinctly  margined  with  grayish  olive,  the  rump  nearly  uniformly  of 
this  color;  ground-color  of  under  parts  more  tinged  with  buffy  than  in 
immature  male,  and  with  blackish  markings  less  coalesced  on  anterior 
portions;  maxilla  blackish  brown,  mandible  pale  brown,  becoming 
blackish  brown  basally;  legs  and  feet  dark  horn  brown.  Length  (skin), 
4.65;  wing,  2.82;  tail,  1.65;  culmen,  0.65;  gonys,  0.33;  basal  width  of 
mandible,  0.37 ;  basal  depth  of  bill,  0.4S;  tarsus,  (1.85;  middle  toe,  0.5S. 

Immature  female. — Xo.  77752,  U.S.X.M.;  Indefatigable  Island,  Gala- 
pagos, August  10,  1808;  Dr.  A.  Habel.  Pileuin  as  in  adult  female; 
rest  of  upper  parts  rather  light  grayish  olive,  the  feathers  of  the  back, 
etc.,  dusky  centrally,  producing  a  clouded  appearance;  rump  uniform 
light  olive  or  buffy  olive;  middle  and  greater  wing-coverts  broadly 
margined  with  light  dull  cinnamon  or  wood  brown;  under  parts  dull 
butty  whitish,  washed  with  light  butty  brown  on  sides  and  flanks;  chin 
and  throat  clouded  with  grayish  dusky;  fore  neck  and  chest  marked 
with  triangular  longitudinal  spots  of  the  same,  the  breast  and  anterior 
portion  of  sides  similarly  but  less  distinctly  marked.  Bill  pale  cinna- 
mon-brown passing  into  pale  buff  on  under  portion  of  mandible  and 
into  deeper  brown  on  basal  part  of  maxilla;  legs  and  feet  blackish 
brown.    Length  (skin),  4.30;  wing,  2.85;  tail,  1.80;  culmen,  0.08:  gonys, 
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0.35;  basal  width  of  mandible,  0.35;  basal  depth  of  bill,  0.42;  tarsus, 
0.81 ;  middle  toe,  0.58. 

Fifty-six  specimens  of  this  form  have  been  examined,  of  which  thirty 
belong  to  the  National  Museum  collection.  The  localities  represented 
are  as  follows:  Charles  Island  (15  specimens),  James  Island  (22), 
Indefatigable  Island  (12),  Albemarle  Island  (4),  Bindloe  Island  (2), 
and  Duncan  Island  (1). 

Specimens  from  Albemarle  Island  appear  to  be  clearly  referable 
to  this  species,  and  agree  most  closely  in  form  and  size  of  the  bill 
with  those  from  James,  Charles,  Indefatigable,  Abingdon,  and  Bindloe 
islands;  but  in  the  same  locality  occur  others  which  I  am  unable  to 
distinguish  satisfactorily  from  smaller  examples  of  the  larger,  heavier- 
billed  Chatham  Island  bird  (G.  dubia).  These  I  at  one  time  separated 
as  G.  albemarlei,  comparison  having  been  made,  through  some  inad- 
vertence, with  G.  dubia  and  G.  media  instead  of  the  former  and  G. 
fortis.  The  name  G.  albemarlei  is  therefore  placed  as  a  probable  syno- 
nym of  G.  fortis,  with  the  reservation  that  a  larger  series  of  specimens 
may  show  that  its  separation  can  be  maintained.1 

'The  original  description  of  G.  albemarlei  is  as  follows: 
Geospiza  albemarlei,  Ridgway. 
Specific  characters. — Intermediate  between  G.  media,  of  Hood  Island,  and  G.  dubia, 
Gould,  of  Chatham. 
Habita Albemarle  Island,  Galapagos. 

Measurements  of  type. — No.  115977,  U.S.N.M.,  immature  male,  Tagus  Cove,  Albemarle 
Island,  April  10,  C.  H.  Townsend.  Length  (skin),  5;  wing,  2.80;  tail,  1.85;  culmeu, 
0.70;  gonys,  0.35;  width  of  lower  mandible  at  base,  0.41;  depth  of  bill  at  base,  0.52; 
tarsus,  0.85;  middle  toe,  0.60. 

The  plumage  of  the  type  specimen  is  about  halfway  between  that  of  the  young 
male  and  the  perfectly  adult  bird,  the  head  and  neck  being  nearly  uniform  dull 
blackish,  the  feathers  of  the  dorsal  region  black,  broadly  margined  with  olive,  the 
under  parts  (except  throat)  dull  buffy.  whitish  (marked  with  buffy  olive  laterally) ;  the 
entire  breast  and  fore  part  of  sides  heavily  spotted  (longitudinally)  with  blackish. 

An  adult  female  (No.  115978,  U.S.N.M.,  same  locality,  etc.)  is  exactly  like  the 
immature  male  in  coloration,  its  measurement  being  as  follows:  Length  (skin),  5; 
wing,  2.82;  tail,  1.70:  culmen,  0.75;  gonys,  0.40;  width  of  under  mandible  at  base, 
0.42;  depth  of  bill  at  base,  0.55;  tarsus,  0.90;  middle  toe,  0.65. 

Another  female  (No.  115975,  U.S.N.M.,  same  locality,  etc.),  evidently  not  a  very 
young  bird,  since  its  bill,  like  that  of  the  two  above-mentioned  specimens,  is  hard 
and  chiefly  black  in  color,  has  the  top  of  the  head  grayish  olive,  broadly  streaked  with 
dusky,  the  cheek,  chin,  throat,  etc.,  very  pale  grayish  buffy,  obsoletely  streaked 
with  darker,  and  the  breast  rather  indistinctly  marked  with  dusky.  Length  (skin), 
4.70;  wing,  2.78;  tail,  1.70;  culmen,  0.70;  gonys,  0.38;  width  of  under  mandible  at 
base,  0.40;  depth  of  bill  at  base,  0.52;  tarsus,  0,90;  middle  toe,  0.62. 
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MMfiirements  of  Geospiza  fortis. 


Sex  and  age. 
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U.S. 
U.S. 


U.S. 
i  U.S. 


U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 

u  s. 

U.S. 
U.S. 


U.  8. 
U.S. 


Immature  male 


...do 
....do  : 


Adult  male. .. 
Immature  male 


Immature  male 
Adult  male .. 

 do  

 do  

I  mmature  male 
Adnlt  male . . 

 do  

 do  

Immature  male 


Immature  fe- 
male. 
Adult  female 

 do  

...  do  


..do  . 
..do  . 


Immature  fe- 


Looality. 


James  Island 

 do  


Average  

Indefatigable  Is- 
land. * 

 do  

 do  

.....do  
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Albemarle  Island 
 do  


. .  .do  

...do  

...do  

...do  
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Charles  Island.. 


..do  

..do  
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Albemarle  Island 

....do  

....do   

Average  

Dnncan  Island  . . 


jo 


Apr.  11.1888  :2. 80:1. 73  .67;    52  .34  . 
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 do  12.85  1.65  ,70  .52'  .37 

...  do  2.80|1.62  .  69  .  53  .  36  , 

 do   2.761.65  .  66  .  48  .  34  , 


iTil.f 


...  do  . 
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Apr.  10, 


Apr.  8,1 
Apr.  1,1 
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.  2.  60  1. 
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J2. 70  1.65 


.67 
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.  2.73  1  73  .70 


.  2.  R5|l.  75 
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...do... 
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...-do... 
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1= 

ii2. 76 1.  711 
1  \2. 77 1  63 
.2. 831.72! 
.  2  911  82' 
2. 85 1. 70i 
2.  85  1. 78' 
2. 911.75 
11.65* 
2. 631.60 
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70    53'  .38  .40 
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.Tij.KT 


NO.  111C. 


525 


GEOSPIZA  FRATERCULA,  Ridgway. 

(Plate  LVII,  fig.  16.) 

GroHpizti  foriie  (nec  Gould),  Salvin,  l'rans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  481 
(part:  Abingdon  Island).— Kidhway,  Proc.  lT.  S.  Nat.  Mus.,  XII,  lxx<),  p.  107 
(Abingdon  Island). 

Caapuafraterenla,  lillx.w  ,»•,  Proc.  U.  S.  Nat.  Mas.,  XVII,  Xo.  1007,  Nov.  15,  18S4, 
p.  363  (Abingdon  Island,  (lalapagos  Archipelago;  collection  1*.  S.  Nat.  Mus.). 

ISpceiJic  characters. — Similar  to  0.  fortix,  Gould,  of  Charles  Island,  but 
smaller,  the  bill  narrower  aud  with  culmen  more  convex.  Adult  males : 
Wing,  2.50-2.65;  tail,  1.60-1.65 ;  culmen,  0.65-0.67 ;  basal  width  of  man- 
dible 0.30-0.40;  depth  of  bill  at  base,  0.43-0.49;  tarsus,  0.7S-0..S0. 

Range. — Galapagos  Archipelago:  Abingdon  Island  (H&be\,  Albatross). 

Adult  male. — Type,  No.  110110,  IT.S.N.M.;  Abingdon  Island,  Galapa- 
gos, April  16,1888;  G.  H.  Townsend.  Entirely  deep  black,  very  faintly 
tinged  with  olive  posteriorly,  especially  on  the  rump,  all  the  feathers 
abruptly  clear  slate-gray  beneath  the  surface;  bill  wholly  deep  black; 
legs  and  feet  brownish  black.  Length  (skin),  4.65;  wing,  2.68;  tail, 
1.72;  culmen,  0.63;  gonys,  0.34;  basal  width  of  mandible,  0.35;  basal 
depth  of  bill,  0.42:  tarsus,  0.80;  middle  toe,  0.53. 

Immature  ( ?)  male.— No.  116109,  U.S.X.M. ;  same  locality,  etc.  Head, 
neck,  and  chest  uniform  black  ;  rest  of  upper  parts  black,  the  feathers 
margined  with  olive,  most  broadly  so  on  back,  scapulars,  rump,  and 
upper  tail-coverts;  breast  and  sides  duller  black,  the  feathers  margined 
with  light  olive-grayish ;  flanks  grayish  brown ;  middle  of  belly  and  anal 
region  dull  whitish,  the  feathers  dusky  beneath  the  surface;  under  tail- 
coverts  light  buff,  each  feather  with  a  dusky  wedge-shaped  central 
space;  bill  and  feet  as  in  the  fully  adult  male.  Length  (skin),  4.75; 
wing,  2.58;  tail,  1.70;  culmen,  0.65;  gouys,  0.34;  basal  width  of  man- 
dible, 0.36;  basal  depth  of  bill,  0.45;  tarsus,  0.77;  middle  toe,  0.54. 

Young  male. — No.  116113,  U.S.N.M.;  same  locality,  etc.  Above 
brownish  black,  the  feathers  margined  with  olive,  especially  on  back, 
scapulars,  rump,  etc.;  middle  aud  greater  wing-coverts  broadly  mar- 
gined with  dark  buffy  or  clay  color;  chin  and  throat  grayish  dusky 
obsoletely  streaked  with  pale  buffy  grayish ;  chest  and  upper  breast 
with  broad  streaks  of  dusky  and  narrower  ones  of  pale  grayish  buffy; 
rest  of  under  parts  plain  grayish  buffy  white  medially,  olive  grayish 
laterally,  tinged  with  brownish  buffy  and  obsoletely  streaked  with 
darker;  under  tail-coverts  very  pale  buff  or  buffy  white;  bill  dark 
brown,  with  the  terminal  and  lower  halves  of  the  mandible  pale  yel- 
lowish; legs  and  feet  brownish  dusky. 

Some  other  young  males  in  first  plumage  differ  from  the  oue  de- 
scribed in  being  darker  (nearly  uniform  blackish  brown)  above,  aud  in 
having  the  whole  chin  and  throat  "  solid  dusky. 

Five  adult  males  in  the  United  States  National  Museum  collection 
from  Abingdon  Island  agree  in  the  above  characters,  by  which  they 
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may  readily  be  distinguished  from  0.  fortis,  of  Charles  and  other 
islands.  There  are  four  young  birds  in  the  collection,  but  no  adult 
females.  Mr.  Salvin  says  that  "  the  females  from  Abingdon  Island  are 
darker  than  those  from  the  other  two  islands"  (Indefatigable  and 
Bindloe). 

Measurements  of  Geoepiza  fratercula. 


Xum- 
ber. 

Collec- 
tion. 

Sex  and  age. 

Locality. 

Date. 

Tail.  | 

^. 

a 

1 1 

5» 

§ 

o 

.38 
.36 
.38 
.37 
.37 

-co 

n 

f  e 

.38 
.38 
.36 
.38 
.40 

1 
<& 

.81 
.78 
.80 
.79 
.80 

1 
.2 

a 

.55 
.55 
.55 
.58 
.57 

116108 
116109 
116110 
116111 
116112 

U.S. 
U.  S. 
U.S. 

u.  s. 

U.S. 

Adnlt  male... 

 do  

Immature  male 

 do  

 do  

Abingdon  Island. 

 do  

 do  

 do  

 do  

Average  

Apr.  16, 1888 

 do  

 do  

 do  

 do  

2.531.52 
2.551.68 
2.661.70 
2. 60  1. 62 
2.531.59 

.65 
.68 
.65 
.68 
.67 

.44 
.48 
.44 
.48 
.50 

2.571.62 

.67 

.47 

.37 

.38 

.80 

.56 

GEOSPIZA  FULIGINOSA,  Gould. 

(Plate  I, VII,  fig.  17.) 

Geospizafuliginoea,  Gould,  Proc.  Zool.,  Soc,  Pt.  v,  1837,  p.  5  (Galapagos  Islands1) ; 
Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  101  (Chatham  aud  James  islands). — 
Bonaparte,  Consp.  Av.,  1, 1860,  p.  543.— Gray,  Hand-1.,  II,  1870,  p.  88.—  Scla- 
ter  and  Salvin,  Proc.  Zool.  Soc.,  1870,  p.  323  (Indefatigable Island) ;  Norn.  Av. 
Neotr.,  1873,  p.  27.— Sundevall,  Proc.  Zool.  Soc,  1871,  p.  125  (Indefatigable 
and  James  islands).—  Salvin.  Trans.  Zool.  Soc,  IX,  Pt.  IX,  1876,  p.  482  (Chat- 
ham, James,  aud  Indefatigable iBlands). — Sharpe,  Proc  Zool.  Soc,  1877,  p.  66 
(Albemarle  Island) ;  Cat.  Birds  Brit.  Mus.,  XII,  1888,  p.  12  (Chatham,  James, 
Albemarle,  and  Indefatigable  islands). — Ridgway,  Proc  U.  S.  Nat.  Mus.,  XII, 
1889,  p.  107  (Chatham,  James,  Indefatigable,  Duncan,  Charles,  Hood,  Albe- 
marle, and  Abingdon  islands). 

[  Geoepiza  fuligineur,  Prevost  et  Des  Murs,  Voy.  Venus,  Ois.,  1855,  p.  208.] 

Specific  characters. — Similar  to  O.  fratercula,  Eidgway,  of  Abingdon 
Island,  but  smaller,  the  bill  more  compressed  and  with  straighter  out- 
lines. Wing,  about  2.40-2.55;  tail,  1.45-1.65;  culmen,  0.49-0.55;  depth 
of  bill  at  base,  0.31-0.38;  tarsus,  0.73-0.81.    (Adult  males.) 

Range. — Galapagos  Archipelago:  Albemarle  Island  (Cookson,  Alba- 
tross, Baur  and  Adams);  Duncan  Island  (Albatross,  Baur  and  Adams); 
Charles  Island  (Kinberg,  Townsend) ;  Hood  Island  (Albatross,  Baur  and 
Adams);  Chatham  Island  (Darwin,  Kinberg,  Townsend,  Baur  and 
Adams);  Indefatigable  Island  (Habel,  Albatross) ;  James  Island  (Dar- 
win, Kinberg,  Albatross,  Baur  and  Adams) ;  Abingdon  Island  (Habel, 
Albatross). 

Adult  male.—'So.  125927,  U.S.N.M.;  Chatham  Island,  Galapagos, 
March  30, 1891 ;  C.  H.  Townsend.  Uniform  deep  black,  most  intense 
anteriorly,  the  feathers  abruptly  clear  slate -gray  beneath  the  surface; 


1  According  to  Dr.  Sharpe,  the  type  is  from  Chatham  Island. 
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under  tail  coverts  broadly  margined  terminally  with  light  brownish 
buff;  bill  entirely  deep  black;  legs  and  feet  dark  brown.  Length 
(skin),  4.15;  wing,  2.55;  tail,  1.5S;  culmen,  (1.55;  gonys,  0.30;  basal 
width  of  mandible,  0.20;  basal  depth  of  bill,  0.35;  tarsus,  0.75;  middle 
toe,  0.58. 

Immature  male. — >"o.  115049,  F.S.N31.;  same,  locality  and  collector, 
April  5,  1888.  Head,  neck,  and  chest  uniform  black ;  back,  scapulars, 
and  wings  dull  black,  the  feathers  margined  with  grayish  olive;  rump 
and  upper  tail-coverts  grayish  olive,  feathers  dusky  centrally;  tail 
dusky,  the  feathers  margined  with  grayish  olive ;  under  parts,  posterior 
to  chest,  blackish,  the  feathers  margined  with  pale  grayish  buffy,  this 
color  prevailing  posteriorly;  under  tail-coverts  pale  buffy,  each  with  a 
central  sagittate  mark  of  dusky,  mostly  concealed.  Bill  black,  the  ter- 
minal portion  of  mandible  more  brownish;  legs  and  feet  dusky  brown. 
Length  (skin),  4;  wing,  2.50;  tail,  1.52;  culmen, 0.51;  gonys,0.29;  basal 
width  of  maxilla,  0.20;  basal  depth  of  bill,  0.32;  tarsus,  0.70;  middle 
toe.  0.55. 

Adult  female— No.  125050,  TJ.S.N.M.;  Charles  Island,1  Galapagos, 
April  1,1, sol;  C.  H.  Townsend.  Above  grayish  olive,  the  feathers  of 
the  pileuui,  back,  and  scapulars  with  dusky  central  spots;  rump  and 
lower  back  uniform  olive-gray;  wings  and  tail  dusky,  the  feathers 
margined  with  olive-gray,  except  outermost  middle  and  greater  wing- 
coverts,  which  are  more  broadly  margined  terminally  with  light  buffy 
brown  or  Isabella  color.  Under  parts  grayish  white,  faintly  tinged 
with  pale  buff,  everywhere,  except  on  chin  and  throat,  broadly  streaked 
with  dusky;  maxilla  black,  mandible  chiefly  dusky  brown;  legs  and 
feet  dark  brown.  Length  (skin),  4.15;  wing  (tips  of  primaries  much 
worn).  2.50;  tail,  1.50;  culmen,  0.55;  gonys,  0.29;  basal  width  of  max- 
illa, 0.27;  basal  depth  of  bill,  0.34;  tarsus.  0.78:  middle  toe,  0.50. 

Altogether  110  specimens  of  this  bird  have  been  examined,  the  locali- 
ties represented  and  number  of  specimens  from  each  being  as  follows: 
Chatham  Island  (42  specimens),  Harrington  (4),  Hood  (11),  Charles  (12), 
Albemarle  (17),  Duncan  (14),  Indefatigable  (4),  Jervis  (3),  James  (7) 
and  Abingdon  (2). 

There  is  the  usual  amount  of  variation  in  this  series,  but  whether 
there  is  anything  of  local  significance  I  am  unable  to  determine,  for  the 
reason  that  the  series  from  the  different  islands  are  so  unequal  in 
numbers,  or  at  least  in  the  number  of  adults,  and  also  because  nearly 
one-third  of  the  specimens  are  not  available  for  comparison,  having 
been  returned  to  Dr.  I!aur,  to  whose  collection  they  belong. 

Among  the  specimens  from  Chatham  and  Abingdon  islands  are  some 
young  ones  which  I  can  not  decide  whether  they  should  be  referred  to 
G.  fuli'fninxK  or  O.  pannla;  in  fact,  two  adult  males,  one  from  each 
island,  are  doubtful,  and  I  think  it  can  be  demonstrated  that  the  line 

'There  is  no  adult  male,  or  at  least  none  with  the  sex  determined,  from  Chatham 
Ielauil  in  the  series  be:me  me. 
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between  the  two  supposed  species  can  not  be  sharply  drawn.  There  is 
also  a  young  male  from  Chatham  Island  (No.  115950,  U.S.N.M.).  which 
is  so  much  larger  than  other  specimens  that  I  am  inclined  to  consider 
it  a  hybrid  between  G.  fuliginom  and  6.  dubia. 

The  following  measurements  of  a  large  series  of  (i.  fuliginosa 
are  given  not  only  to  show  the  extent  to  which  specimens  from  the 
several  islands  differ,  but  also  for  comparison  with  G.  parvula,  the 
smallest  billed  specimens  having  been  selected  whenever  a  particular 
island  was  represented  by  a  considerable  series.  Unfortunately  the 
different  islands  are  represented  so  unequally  that  a  larger  number  of 
specimens  could  not  be  selected  without  impairing  the  value  of  the 
comx^arison : 

Measurements  of  Geotpisa  fuliginosa. 


Collet 
tion. 


115808 
125947 
125948 
125949 
125950 
125951 
125952 
125953 
125955 


115979 
115980 
149810 
149811 
149812 
149813 
149814 


116044 

116045 


125923 
125924 
125925 
125926 
125927 
125928 
149809 


115887 
115888 
115889 


U.  S. 
U.  S. 
U.S. 
U.S. 
U.S. 

u.  s. 
u.  s. 


u.  s. 
u.  s. 
u.  s. 

U.S. 
U.S. 
U.S. 
U.  S. 


 do  ... 

 do  ... 

-..-do  ... 

....do  

Immature  male 
 do 


..do  ... 
>  do  ... 

:  do .... 

 do  ... 

Immature  male 


U.S.  Adult  male . . . 
U.S. 


U.S. 
U.S. 


U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 

u.  s. 

U.S. 
U.S. 

u.  s. 


U.S. 

u.  s. 

U.S. 
U.S. 
U.S. 
U.S. 


Immature  male 

 do  ... 

Adult  mal< 

 do... 

 do... 

 do... 

 do  ... 

 do  ... 

 do  ... 

Immature  male 


Adult  male 
..  .do  ... 
..  .do  ... 
..  .do  ... 
..  .do  ... 
....do  ... 


Locality. 


Charles  Island. 

...do  

...do   

...do  

....do  

...do  

...do  

....do  

...do  

Average . 


Albemarle  Island. 
...do. 
...do  . 
...do  . 
..  .do  . 
...do . 
...do  . 

Average . . 


Indefatigable 

Island. 
...do  


Average . . . 

Chatham  Island 
do- 
do— 
do... 
do... 


..do  . 
..do  . 
.  do  . 


Average. 

Duncan  Island 
do 


Apr.   8. 1888  2.53  1. 

Apr.  1,1891  |2.53  1.53; 

2,47  1.62  .  49 

i.55  1.52  .  51 


...do  

...do  

...do  

...do  

...do  

...do  


1.7: 


.56 


1.60  .54 
2.50  1 
2. 60  1 
2.55;    1-  57  .52 

2.58,   1.57!  .52 


...do  ... 
...do  ... 
...do  ... 
...do  ... 


2.53 


Apr.  12, 1888 
 do  


Apr.  5.1888 

 do  

Mar.  30, 1891 

..do  

..do  

..do  

..do  

..do  

do  

Apr.  10, 1888 


Apr.  13, 1888  2. 52 

...do  2.52 

...do  ,2.45 

...do  f  ~ 

...do  2.50 


1.621  . 

1.67  . 

1.50  . 

1.57  . 

1. 55  . 

1.40  . 

1.50  . 


1.52  .50 
1.52  .50 


1.52  .50 


.35.25 

.'37! 
.  37:.  30 
.  34'.  29 
.  37;.  29 
.  33!.  25 

.  115 . 28 

.43.25 
.  35 . 29 
.  35 . 29 


1.67  .58 
1.43  .52 
1.62  .56 
1.52  .53 
1.45 
1.62 
1.53 


1.50 
1.58 
1.47 
1.57 
1.52 


.32. 
.38;.  29 


351.28 
52  .33.27 
.50,  .331.25 
.521  .35.27 
.50'  .33.25 


.28  .  80  .  53 
.28.75.56 
.26.78.53 


.27. 75,.  52 


29  . 


J.53 


.25.82  58 
.23. 79'.  55 
.  26;.  77;-  50 
.24178.52 
.25j.78.56 

.  261.  78 . 54 


28  . 78 . 56 


.  27;.  78  . 55 
.281 78].  55 
,27l.78.55 
.27.78.57 
.27.75.53 
.27. 80;.  53 
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Measurements  of  Geospisa  fuligino&a  —  Continued. 


1158W) 
125958 
125959 


116078 
149832 
149834 
149835 


U.  S. 
U.S. 

u.  s. 
u.  s. 


u.  s. 

U.S. 
U.S. 

u.  s. 
u.  s. 
u.  s. 
u.  s. 


125954  1  U.S. 

125956  i  U.S. 

125957  U.S. 


Sex  and  age. 


Immature  male  . 
Adultmalo. . 
Immat  nre  male! . 


115981 

U.S. 

 do 

149815 

U.  S. 

 do 

149816 

U.  S. 

 do 

149818 

U.S. 

 do 

115892 

U.S. 

 do 

115893 

U.S. 

 do 

149833 

U.  S. 

 do 

149838 

U.S. 

...do 

149839 

U.S. 

 do 

149840 

u.  s. 

 do 

"g 

v. 
* 

4. 

•S3 

Locality. 

Date. 

■2 

1 

a 
£ 

i 

a' 

H  3 

£ 

fH 

_o_ 

rt 

EH 

a 

Duncan  Tsland . . 

Apr.  13, 1888 

2.48 

1.55 

.50 

.38 

.28 

.80 

.55 

 do  

 do  

2.45 

1.49 

.51 

.34 

.28 

.77 

.43 

 do  

2.40 

1.49 

.49 

.27 

.73 

.49 

 do  

Apr.^  2, 1891 

2.40 

1.40 

.51 

.36 

.27 

.80 

.  58 

2. 47 

1.48 

.50 

.35 

.27 

.21 

.7£ 

.  515 

Hood  Island  

Apr.  7,1888 

2.42 

1.48 

.53 

.34 

.27 

.75 

Tito 

 do  

 do  

2.39 

1.  42 

.51 

.35 

'.ti 

.27 

.75 

.55 

do 

do 

2  48 

1.  60 

.  52 

.  38 

.251  .28 

80 

.  57 

!-.."do  

V.'.'.Ao  

2.50 

1.5( 

.5^ 

.35 

.27 

1 75 

 do  

 do  

2. 40 

1. 5( 

.24 

.24 

.  51 

 do  

 do  

(2.35) 

1.49 

.61 

.34 

.28 

.27 

"so 

.58 

 do  

 do  

2. 55 

1.  45 

.53 

.37 

.28 

.28 

.81 

.55 

2. 46 

1.49 



.51 



.35 

.27 

.27 

.78 

.56 

Charles  Island.. 

Apr.   1, 1891 

2.  50 

(1.45) 

.52 

.35 

.28 

.25 

.72 

.52 

 do  

 do  

2.52 

1.50 

.55 

.35 

.29 

.28 

.79 

.53 

 do  

 (jo  

2.43 

1.50 

.  50 

.  30 

.29 

.26 

.72 

.52 

2. 48 

1.50 

.52 

.33 

.29 

.26 

.75 

.52 

Albemarle  1 8- 

Apr.  10, 1888 

2.  38 

1.  52 

.49 

.30 

Tii 

.26 

.67 

.49 

 do  

 do  

2.38 

.44 

.30 

.25 

.25 

.74 

 do  

 do  

2.30 

1.38 

.48 

.33 

.28 

.28 

.76 

 do  

 do  

2.42 

1.  55 

.50 

.32 

.24 

.26 

.78 

A ver&ge 

2.  37 

1.  48 

.48 

.  31 

.26 

.26 

-n 

.  49 

Duncan  Island . . 

Api\  13, 1888 

2.46 

1.65 

.52 

.33 

.29 

.28 

.75 

.51 

.26 

.27 

Average . . . 

2.  46 

1.55 

.51 

.34 

.28 

.28 

.75 

.52 

Hood  Island  

Apr.  7,1888 

2.  37 

1.58 

.50 

.31 

.26 

.26 

.75 

752" 

 do  

 do  

2.  38 

1. 43 

.50 

.32 

.28 

.28 

.78 

.55 

 do  

 do  

2.50 

1.S2 

.50 

.31 

.26 

.27 

.77 

.51 

 do  

 do  

2. 33 

1.37 

.52 

.32 

.25 

.26 

.77 

.54 

2.40 

1.48 

.51 

.32 

.26 

.27 

.77 

.53 

GEOSPIZA  PARVULA,  Gould. 

(Plate  LVII,  fig.  18.) 

Geonpiza  parvula,  Gould,  Proc.  Zool.  Soc,  Pt.  v,  1837,  p.  6  (Galapagos  Islands1) ; 
Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  102,  pi.  xxxix  (James  Maud). — Bona- 
parte, Consp.  At.,  I,  1850,  p.  543.— Gray,  Hand-1.,  II,  1870,  p.  88.—  Sclatkr 
andSALVlN,  Proc.  Zool.  Soc.,  1870,  p.  323  (Bindloe  and  Abingdon  islands) ;  Nom. 
Av.  Xeotr.,  1873,  p.  27.— Sundevall,  Proc.  Zool.  Soc,  1871,  p.  125  (Chatham 
Island).— Salvin,  Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  483  (James,  Chatham, 
Bindloe,  and  Abingdon  islands);  Cat.  Strickl.  Coll.  1882,  p.  219.— Sharpe, 
Cat.  Birds  Brit.  Mus.,  XII,  1888,  p.  13  (Chatham,  James,  Abingdon,  and  Bind- 
loe islands).— Eidgway,  Proc.  U.  S.  Nat.  Mus.,  XII,  1889,  p.  107  (Abingdon 
Island). 

Specific  characters. — Similar  to  G.fuliginosa,  Gould,  but  smaller,  with 
bill  more  compressed  and  with  straighter  outlines ;  adult  males  (always  !) 


'Mr.  Sharpe  designates  as  the  "types  of  the  species"  a  pair  from  Chatham  Island; 
but  as  Mr.  Darwin,  in  the  "Zoology  of  the  Beagle"  mentions  only  James  Island  in 
connection  with  the  species,  I  think  this  is  an  error.  (See  also  remarks  under 
Progne  modezla,  on  p.  505.) 

Proc.  N.  M.  vol.  xix  34 
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with  belly  and  flanks  streaked  or  intermixed  with  whitish,  and  rump 
grayish  olive;  adult  females  plain  pale  grayish  butty  beneath  or  with 
only  the  chest  streaked;  young  (females  at  least)  also  plain  pale  gray- 
ish buffy  beneath.  Wing,  about  2.25-2.35;  tail,  1.30-1.42;  eulinen, 
0.45-0.48;  depth  of  bill  at  base,  0..4O-0.3]  ;  tarsus,  0.70-0.7L'. 

Range. — Galapagos  Archipelago:  Chatham  Island  (Kinberg,  Town- 
send);  ?  Harrington  Island  (liaur  and  Adams);  ?  Indefatigable  Island 
(Baur  and  Adams);  James  island  (Darwin);  Biudloe  Island  (Habel) ; 
Abingdon  Island  (Ilabel,  Albatross). 

Aihill  (?)  male.' — No.  77755.  F.S.N..M.;  Abingdon  Island,  Galapagos, 
November  15-30,  1808;  Dr.  A.  Habel.  Upper  parts,  head,  neck,  and 
chest  uniform  sooty  black,  more  dusky  brown  posteriorly,  the  rump 
dull  grayish  olive;  rest  of  under  parts  sooty  blackish,  indistinctly 
streaked  with  pale  buffy  grayish,  the  under  tail-coverts  burly  white 
with  a  central  sagittate  mark  of  dusky  and  the  basal  half  clear  slate- 
gray.  Bill  wholly  black ;  legs  and  feet  blackish  brown.  Length  (skin), 
3.55  (before  skinning),  4.50;  wing,  2.55;  tail,  1.59;  eulmen,  0.48;  gonys, 
0.25;  basal  width  of  mandible,  0.25;  basal  depth  of  bill,  0.31 :  tarsus, 
0.7.5;  middle  toe,  0.53. 

Younger  male. — No.  7775-1,  U.S.N.M. ;  same  locality,  etc.  Dark 
grayish  brown  or  sooty,  the  under  parts  narrowly  streaked  with  dull 
brownish  white;  maxilla  brownish  black,  mandible  dark  brownish; 
legs  and  feet  blackish  brown.  Length  (skin),  3.40;  wing,  2.25;  tail, 
1.30;  eulmen,  0.4S;  gonys,  0.25;  basal  width  of  mandible,  0.25;  basal 
depth  of  bill,  0.30;  tarsus,  0.70;  middle  toe,  0.53. 

Ail ult  female.— No.  115955,  U.S.N.M.;  Chatham  Island,  April  5,1888, 
C.  H.  T-owusend.  Above  nearly  uniform  dull  grayish  brown,  the  wing- 
feathers  margined  with  paler,  especially  middle  and  greater  coverts; 
under  parts  very  pale  grayish  buffy,  or  buffy  grayish  white,  the  chest 
(only)  with  a  few  indistinct  streaks  of  grayish  brown;  maxilla  blackish 
brown,  mandible  paler;  legs  and  feet  dark  horn  brown.  Length  (skin), 
3.85;  wing,  2.32;  tail,  1.42;  eulmen,  0.45;  gonys,  0.23;  basal  width  of 
mandible,  0.25;  basal  depth  of  bill,  0.30;  tarsus,  0.72;  middle  toe,  0.50. 

Young  female!1. — No.  115954,  U.S.N.M.;  same  locality,  etc.  Essen- 
tially like  the  adult  female,  but  more  tinged  with  buffy  olive  above  and 
with  centers  of  feathers  on  pileum  and  back  slightly  darker,  producing 
obsolete  streaks  or  spots;  under  parts  wholly  immaculate  plain  pale 
grayish  buffy;  bill  light  brown,  the  mandible  paler;  legs  and  feet  deep 
horn-brown. 

There  are  three  other  specimens,  young  birds,  from  Abingdon  Island 
that  are  unstreaked  pale  grayish  buffy  beneath,  and  which  are  therefore 
unquestionably  referable  to  Q.parrnlii ;  none  of  them  are  sexed.  There 
are  also  six  young  birds  from  the  same  locality  that  are  equally  small, 
but  which  have  the  under  parts  much  streaked  with  dusky  (the  chin 


'  This  specimen  is  iu  worn  and  faded  midsummer  plumage.  Having  no  specimens 
from  James  Island,  I  ain  unable  to  describe  examples  from  the  type  locality. 
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and  throat  almost,  sometimes  quite,  uniformly  this  color)  and  the  upper 
parts  very  much  darker.  In  fact,  they  resemble  exactly  in  coloration 
the  young  of  G.  fitlit/inoxa,  but  are  decidedly  smaller.  Only  one  of 
them  has  the  sex  determined,  and  that  is  marked  "  $  ."  I'nless  these 
are  unusually  small  young  birds  of  0.  fulit/iitosa,  I  should  be  inclined  to 
regard  them  as  all  young  males  of  G.  parrula,  notwithstanding  the 
determination  of  the  specimen  mentioned;  for  it  looks  very  much  as  if 
the  sexual  difference  in  color  might,  iu  this  form,  be  as  well  marked  in 
the  young  as  in  the  adults. 

An  adult  male  from  Chatham  Island,  which  seems  to  be  referable  to 
G.  purvida,  has  a  longer  wing  and  tail  than  Abingdon  Island  specimens, 
but  does  not  otherwise  differ  iu  measurements,  which  are  as  follows: 
Length  (skin),  3.90;  wing,  2.39;  tail,  1.45;  culmen,  (1.47;  gonys,  (1.25; 
basal  width  of  mandible,  0.25;  basal  depth  of  bill,  0.32;  tarsus,  0.72; 
middle  toe,  0.51.  In  color  it  resembles  the  adult  (or  nearly  adult)  male 
from  Abingdon  Island  described  above,  having  the  rump  dusky  olive 
and  the  posterior  under  parts  (from  upper  belly  and  middle  of  sides 
backward)  much  streaked  or  intermingled  with  dull  grayish  white. 

ltespecting  the  occurrence  of  this  form  on  Barringtou  and  Indefati- 
gable islands,  I  find  among  the  notes  made  on  the  Baur-Adams  collec- 
tion a  memorandum  to  that  effect;  but  as  my  present  understanding 
of  0.  parrula  is  somewhat  different  from  what  it  was  at  the  time  the 
specimens  were  examined,  the  specimens  (which  unfortunately  I  have 
not  access  to  at  present)  should  be  reexamined. 

Measurements  of  Ceospha  parvula. 


iiile,  Abingdon  Island.;  Dec.  — ,          2.29  1.321  .50  .34 

...!  do   Nov.—,         2.281. 4o|  .48  .35  .27 

...  do   Apr.16, 1888  2.  37  1.52,  .51  .34 

 do  do  


Chatham  Island  . 
 do  


Mar.  30, 1891  2. 
Apr.  5, 1888  2. 


GEOSPIZA  ACUTIROSTRIS,  Ridgway. 

(Plate  LVII,  fig.  21.) 

Geospiza  acutirostris,  Ridgway,  Proc.  I".  S.  Nat.  Mils.,  WII,No.  1007,  Xov.  15, 
1891,  p.  363  (Tower  Island,  Galapagos  Archipelago;  collection  of  Dr.  G. 
Baur). 

Specific  characters. — Similar  to  G.  parvula,  Gould,  but  bill  longer, 
with  straighter  outlines,  and  extremely  acute  at  tip. 
Measurements  of  type. — Wing,  2.45;  tail,  1.58;  culmen,  0.55;  depth  of 
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bill  at  base,  0.30;  tarsus,  0.75;  middle  toe,  0.53.  (Type  in  Dr.  Baur's 
collection.) 

Range. — Galapagos  Archipelago:  Tower  Island  (Baur  and  Adams). 

The  form  of  the  bill  in  this  species  is  conspicuously  unlike  that  of 
any  other,  being  almost  exactly  that  of  Garduelis. 

There  are  7  specimens  in  Dr.  Baur's  collection,  4  of  which  are  in  the 
black  plumage. 

GEOSPIZA  DENTIROSTRIS,  Gould. 

Geospiza dentirostris,  Gould,  Proc.  Zool.  Soc.,Pt.  vt  1837, p.  6 (Galapagos Islands); 
Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  102.— Bonaparte,  Consp.  Av.,  1, 1850,  p. 
643.— Gray,  Hand-1.,  II,  1870,  p.  88.— Sclater  and  Salvin,  Noin.  Av.  Neotr., 
1873,  p.  27.— Salvin,  Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  482  (part)  (Charles 
Island).— Shaepe,  Cat.  Birds  Brit.  Mus.,  XII,  1888,  p.  11  (Charles  Island, 
Chatham  Island?). 

Geospiza  fortis  (nec  Gould),  Salvin,  Proc.  Zool.  Soc,  1883,  p.  421  (part:  Charles 
Island). 

Specific  characters. — Apparently  most  like  O.  fratercula,  Eidgway,  of 
Abingdon  Island,  but  rather  smaller,  the  bill  especially,  the  latter  with 
the  maxillary  tomium  slightly  toothed. 

Range. — Galapagos  Archipelago :  Charles  Island  (Markham) ;  ?  Chat- 
ham Island  (fide  Sharpe). 

"Adult  male. — Similar  to  the  male  of  O.  fortis,1  but  with  a  differently 
shaped  bill,  bowed  in  toward  the  end  of  the  upper  mandible,  and 
slightly  toothed  on  its  cutting  edge.  Total  length,  4.5  inches;  culmen, 
0.55;  wing,  2.65;  tail,  1.45;  tarsus,  0.75. 

"Adult  female  (type  of  species). — Similar  to  the  female  of  67.  fortis, 
but  differing  in  the  form  of  the  bill.  Total  length,  4.9  inches;  culmen, 
0.0;  wing,  ^.65;  tail,  1.55;  tarsus,  0.75."  (Sharpe.) 

I  have  never  seen  a  specimen  of  this  apparently  very  distinct  species. 

GEOSPIZA  DIFFICILIS,  Sharpe. 
(Plate  L VII,  fig.  20.) 

Geospiza  dentirostris  (nec  Gould),  Sclater  and  Salvin,  Proc.  Zool.  Soc,  1870, 
p.  323  (Abingdon  Island).— Salvin,  Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  483 
(Abingdon  Island). 

MGeospiza  fortis  (nec  Gould),  Salvin,  Proc.  Zool.  Soc,  1883,  p.  421  (part: 
Charles  Island). 

Geospiza  difficilis,  Sharpk,  Cat.  Birds  Brit,  Mus.,  XII,  1888,  p.  12  (Abingdon  Island, 
Galapagos  Archipelago;  collection  Brit.  Mus.;  "Charles  Island"). — Ridg- 
wav,  Proc.  U.  S.  Nat.  Mus.,  XII,  1889,  p.  107,(Abingdon  Island). 

Specific  characters. — Similar  to  G.  fuliginosa,  Gould,  in  general  dimen- 
sions, but  bill  very  different  in  form,  being  more  elongated,  culmen 
straighter  with  basal  portion  distinctly  elevated  and  arched,  nasal 


'Mr.  Sharpe's  G.  fortis  included  Abingdon  Island  specimens  which  I  have  recently 
separated  as  G.  fraiercala. 
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fnss;e  much  larger,  and  maxillary  tomium  more  distinctly  lobed  or  con- 
vex in  middle  portion.    Female  much  darker  than  in  any  allied  forms. 

Baniie. — Galapagos  Archipelago:  f'M'harles  Island  (Markham) ;  Ab- 
ingdon Island  (Habel,  Townsend). 

Adult  male. — No.  116117,  C.S.X.JI.;  Abingdon  Island,  Galapagos, 
April  16,  1888;  0.  H.  Townsend.  Entirely  uniform  deep  black,  the 
feathers  abrupt  ly  clear  slate  gray  beneath  the  surface;  bill  wholly  deep 
black;  legs  and  feet  brownish  black.  Length  (skin),  4.55;  wing,  2.4:1; 
tail,  1.50;  culmen,  0.58;  gonys,  0.31;  basal  width  of  mandible,  0.2S; 
basal  depth  of  bill,  0.37;  tarsus,  O.so,  middle  toe,  0.53. 

Adult  (?)  fnuulr. — No.  110118,  II.S.X.M.;  sanie  locality,  etc.  Above 
dull  grayish  dusky  (inclining  to  grayish  or  olivaceous  black  on  head 
and  neck),  the  feathers  margined  with  olivaceous ;  beneath  dusky  slate, 
nearly  uniform  anteriorly,  but  feathers  everywhere  margined  with  light 
buffy  olive,  most  broadly  on  under  parts  of  the  body,  especially  pos- 
teriorly, where  nearly  uniform  on  belly  and  flanks:  under  tail-coverts 
light  brownish  buffy,  tinged  with  olive,  each  with  a  central  longitu- 
dinal spot  of  dusky.  Bill,  legs,  and  feet  brownish  black.  Length 
(skin),  4.75;  wing,  2.35;  tail,  1.45:  culmen  (tip  of  maxilla  broken); 
gonys,  0.29;  basal  width  of  mandible,  0.24;  tarsus,  0.80;  middle  toe, 
0.54. 

T  doubt  the  correctness  of  the  identification,  or  the  locality,  of  the 
Charles  Island  specimen  collected  by  Captain  Markham. 

GEOSPIZA  DEBILIROSTRIS,  Ridgway. 

(Plate  LVII,  tig.  19.) 

Geospiza  ilebilirostris,  Ridgway,  Froc.U.  s.  Nat.  Mm,.,  XVII,  Xo.  1007,  Nov.  15, 
1891.  p.  363 (James  Island,  Cialapai^ns  Archipelago;  collection  I:.  S.  Nat.  Mus.). 

Sped  fir  eharaeters. — Similar  to  O.fortis,  Gould,  in  size,  but  feet  larger 
and  stouter,  and  bill  conspicuously  smaller. 

Range. — Galapagos  Archipelago:  James  Island  (Albatross). 

Adult  male.— Type,  No.  116003,  U.S.N.M.;  James  Island,  Galapagos, 
April  11,  1888;  C.  II.  Townsend.  Entirely  uniform  deep  black  (less 
intense  posteriorly),  the  feathers  abruptly  clear  slate-gray  beneath  the 
surface;  lower  part  of  abdomen  intermixed  with  bnff'y  whitish,  and 
longer  under  tail-coverts  broadly  margined  terminally  with  the  same, 
tinged  with  light  rusty;  bill  wholly  deep  black;  legs  and  feet  brownish 
black.  Length  (skin),  4.90;  wing,  2.93;  tail,  1.70;  culmen,  0.C0; 
gonys,  0.30;  basal  width  of  mandible,  0.30;  basal  depth  of  bill,  0.37; 
tarsus,  0.95:  middle  toe,  0.67. 

Of  this  apparently  very  distinct  species  I  have  seen  but  one  speci- 
men. Although  the  general  dimensions  are  nearer  those  of  O.  fortis 
than  any  other  form  of  the  genus,  the  bill  is  scarcely  larger  than  in 
G.fuliyinosa,  and  has  exactly  the  same  form  as  in  that  species. 
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GEOSPIZA  SCANDENS  (Gould). 
(Plate  LVII,  fig.  2.) 

Cactornis  scandens,  Goui.D,  Troc.  Zool.  Soc,  Pt.  v,  1837,  p.  7  (Galapagos  Islands) ; 
Zool.  Voy.  Beagle,  111,  liirds,  1841,  p.  101,  pi.  42  (James  Maud}.— Bonaparte, 
Consp.  At.,  1, 1850,  p.  542.— Gray,  Hand-1.,  11, 1870,  p.  89.— Sindevali.,  Pi-oc. 
Zool.  Soc,  1871,  p.  1L'4  (part:  James  Island).  — Sr later  and  Sai.vin,  Norn.  A  v. 
Neotr.,  1873.  ]).  29.— Salvix,  Trans.  Zool.  Soc,  IX,  Pt.  i\,  1876,  p.  1S5  (part: 
James  Island). — Siiarpe,  Cat.  Birds  Brit.  Mus.,  XII,  1888,  p.  19  (part:  James 
Island). 

<;[eo$piza\  scandens,  Ridgway,  Proc.  IT.  s.  Nat.  Mus..  XVII,  1894,  p.  361  (in  text). 
I'Tisscri}/  de  GaJlapagos,  Xeboix,  Rev.  Zool.,  1840,  p.  291. — Caetornis  yrimpeiir, 
Pkevost  et  Des  Mi-rs,  Voy.  Venus,  Oia.,  1855,  p.  201.] 

Specific  characters. — Bill  elongate-conical,  with  its  basal  depth  much 
less  than  the  length  of  the  gonys,  and  the  basal  width  of  the  mandible 
(across  chin)  still  less;  cnlmen  slightly  convex,  nearly  straight  in 
middle  portion,  scarcely  arched  basally,  and  not  more  than  0.72  (usually 
about  0.70)  in  length;  basal  depth  of  bill,  0.33-0.37;  basal  width  of 
mandible,  0.28-0.31;  wing,  2.05-2.811;  tail,  1.58-1.79;  tarsus,  0.80-0.85. 

Range. — Galapagos  Archipelago:  James  Island  (Darwin,  Kinberg, 
Baur  and  Adams). 

Ailult  male. — Ni i.  512,  collector  Dr.  G.  Baur;  James  Island,  Gala- 
pagos, August  10,  1891.  Entirely  uniform  deep  black;  bill  wholly 
deep  black;  legs  and  feet  brownish  black;  1: iris  dark  brown.''  Length 
(skin),  1.35;  wing,  2.7(1;  tail,  1.02:  cnlmen,  0.70;  gonys,  0.J0;  width  of 
mandible  at  base,  0.28;  depth  of  bill  at  base,  0.34;  tarsus,  0.83;  middle 
toe,  0.58. 

Immature  male. — Xo.  572, I'.S.N.M.;  same  collection,  etc.,  August  17. 
Head  and  neck  dull  blackish,  slightly  broken  on  chin  and  throat  by  a 
few  narrow  whitish  streaks;  postocular  region,  hind  neck,  and  upper 
parts  dull  grayish  olive  (more  decidedly  olivaceous  on  lower  back  and 
rump),  the  feathers  of  the  back  extensively  blackish  centrally,  produc- 
ing a  spotted  appearance;  wings  and  tail  dusky,  the  feathers  with 
grayish  olive  margins,  the  middle  and  greater  wing-coverts  conspicu- 
ously margined  terminally  with  pale  brownish  buffy,  and  the  primaries 
narrowly  edged  with  light  olive-grayish;  under  parts,  posterior  to 
throat,  pale  olive-butty,  tinged  with  pale  brownish  laterally,  the  feath- 
ers of  the  chest,  upper  breast,  sides,  and  flanks  with  broad  central  spots 
of  dusky,  larger  and  more  distinct  anteriorly;  under  tail-coverts  with 
rather  indistinct  central  spots  of  grayish;  bill  wholly  deep  black;  legs 
and  feet  brownish  black;  "iris  dark  brown.''  Length  (skin),  4.70; 
wing,  2.80;  tail,  1.7!);  culmen,  0.72:  gonys,  0.40;  width  of  mandible  at 
base,  0.30;  depth  of  bill  at  base.  0.35;  tarsus,  0.83;  middle  toe,  0.02. 

Adult  female. — Xo.  554,  U.K.X.M.;  same  collection,  etc.,  August  10. 
Similar  to  the  immature  male  described  above,  but  head  grayish  olive, 
streaked  with  dusky,  the  chin  and  throat  narrowly  streaked  with  bnffy 
grayish  white  and  dusky;  under  parts  more  strongly  tinged  with  light 
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butf'y  brown,  witli  spots  on  breast,  etc.,  narrower  and  rather  less  dis- 
tinct; light  terminal  margins  to  wing-covorts  broader  and  more  cinna- 
momeous,  especially  those  on  middle  coverts  $  mandible  black  only  on 
upper  basal  portion,  the  rest  dark  purplish  brown;  "iris  brown." 
Length  (skin),  4.30;  wing,  2.<>5;  tail,  1.58;  culmen,  0.71;  gonys,  0.40; 
width  of  mandible  at  base,  0.30;  depth  of  bill  at  base,  0.3d;  tarsus, 
0.82;  middle  toe,  0.59. 

Young  male. — No.  5i'3,  U.S.N".  II. ;  same  collection,  etc.,  August  13. 
Similar  to  the  immature  male  (Xo.  572)  described  above,  but  margins 
of  wing-coverts  dull  buffy,  and  bill  light  colored,  the  maxilla  dark 
brown  basally,  paler  terminally  and  on  culmen,  the  mandible  pale 
brownish  buffy  with  a  deep  brown  patch  along  deflected  portion  of  the 
tomium.  Length  (skin),  4.<H);  wing,  2.65;  tail,  1.65;  culmen,  0.70; 
gonys,  0.40;  width  of  mandible  at  base,  0.30;  depth  of  bill  at  base, 
0.35;  tarsus,  0.84;  middle  toe,  0.05. 

This  form,  which  is  peculiar  to  James  Island,  is  the  smallest  mem- 
ber of  the  subgenus  Cactornis,  and  has  the  bill  not  only  distinctly 
smaller  than  in  any  other  form  but  with  straighter  outlines.  There 
are  eight  specimens  in  Dr.  Baur's  collection,  their  measurements  being 
as  follows : 

Measurements  of  Geospha  scandens. 


Collec- 
tion. 


i  B.  &  A. 

li.  &A. 
I  B.&A. 

B.  &A. 
,  B.&A. 

B.&A. 

B.&A. 


554    Jl.  &  A. 


Sex  and  age. 


YouDgmale. . . 

Adult  male  . . . 

 do  

 do  

 do  

 do  

Immature  male 


Locality. 


....do  


Average . . 
James  Island  . . . 


Aug.  IT.  1891  2.0r>  1.C.5  .70 
Aug.  10, 1881  2.  70  1.  62!  .  70 

 do  2.80  1.72  .70 

Aug.  17, 1891  2.65  1.70  .70 

 do  2.63  1.601  .70 

 do  2. 721.  fill;  .71 

 do   2.80  1.79  .72 


 2.7lll.  C7|  .70:  .  40 

Aug.  16, 1891  ^.651.58  Tn  .  40 


35'  .  S4  . 65  : 

34  .  8:J .  58  I 
30  . 37|  .  85  .  59  ! 
30]  .35;  .80.  til  j 

.811.60  . 
.83.82 


.30 


.35 


GEOSPIZA  INTERMEDIA,  Ridgway. 

(Plate  LVII,  fig.  3.) 

Cactornis  scandens  (nec  Gould),  Suxdkvall,  Proc.  Zool.  Soc,  1871,  p.  124  (part: 
Charles  Island).— Salvin,  Trans.  Zool.  Soc  Loud.,  IX,  Pt.  ix,  1870,  p.  485 
(part:  Charles  Island). — Ridgway,  Proc.  U.  8.  Nat.  Mus.,  XII,  1889,  p.  108 
(part:  Charles  Island). 

Geospiza  intermedia,  Kidgway,  Proc.  U.  S.  Nat.  Mus.,  XVII,  No.  1007,  Nov.  15, 
1894,  p.  361,  in  text,  sub  G.  atsimiUs  (Charles  Island,  Galapagos  Archi- 
pelago; collection  XJ.  8.  Nat.  Mus.). 

Specific  characters. — Similar  to  G  scandens  (Gould),  of  James  Island, 
but  with  larger  and  stouter  bill.    Culmen,  0.75-0.79;  basal  depth  of 
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bill,  0.35-0.40;  basal  width  of  mandible,  0.29-0.32:  wing,  2.02-2.80; 
tail,  1.59-1.75;  tarsus,  0.S2-0.83. 

Range. — Galapagos  Archipelago:  Charles  Island  (Neboux,  Kinberg, 
Townseud,  llaur  and  Adams). 

Adult  male.—  Type,Xo.  115916,  TT.S.X.M. ;  Charles  Island,  Galapagos, 
April  8,  1888;  C.  H.  Towusend.  Entirely  uniform  deep  black,  less 
intense  or  tinged  with  olive-slaty,  posteriorly,  the  feathers  abruptly 
clear  slate-gray  beneath  the  surface;  longer  under  tail  coverts  mar- 
gined terminally  with  white;  bill  black,  middle  portion  of  mandible 
underneath,  tinged  with  brown;  legs  and  feet  brownish  black.  Length 
(skin),  5.35;  wing,  2.75 ;  tail,  1.72;  culmen,  0.75:  gonys,  0.11;  basal 
width  of  mandible,  0.32 ;  basal  depth  of  bill,  0.39 ;  tarsus,  0.S2 ;  middle 
toe,  0.60. 

Younger  male. — Xo.  125902,  TT.S.X.M. ;  same  locality  and  collector, 
April  1, 1891.  Dull  black,  uniform  only  on  head,  neck,  and  chest,  the 
feathers  of  upper  parts  margined  with  grayish  olive,  indistinctly  on 
back,  most  conspicuously  on  rump ;  feathers  of  under  parts,  posterior  to 
chest,  margined  with  pale  bufify  grayish  or  olive-whitish,  the  latter  pre- 
vailing on  center  of  abdomen  and  on  under  tail-coverts;  bill,  legs,  and 
feet  as  in  perfectly  adult  male.  Length  (skin),  5.30;  wing,  2.80;  tail, 
1.78;  culmen,  0.78;  gonys,  0.41;  basal  width  of  mandible,  0.29;  basal 
depth  of  bill,  0.38;  tarsus,  0.83;  middle  toe,  0.59. 

Immature  male. — Xo.  125901,  U.S.N.M.;  same  locality,  etc.  Above 
dusky,  nearly  uniform  on  pileum,  elsewhere  broken  by  olive-grayish 
margins  to  the  feathers,  the  middle  and  outermost  greater  wing-coverts 
distinctly  margined  with  pale  grayish  buffy ;  sides  of  head  sooty  grayish, 
linely  and  indistinctly  streaked  with  dusky  and  dull  grayish  bully; 
chin,  throat,  and  chest  blackish  dusky,  broken  by  occasional  edgings 
of  pale  grayish  buffy ;  rest  of  under  parts  broadly  striped  with  dusky 
and  pale  grayish  buffy,  the  latter  prevailing  posteriorly;  bill  wholly 
black;  legs  and  feet  blackish  brown.  Length  (skin),  5.10;  wing,  2.75; 
tail,  1.75;  culmen,  0.79;  gonys,  0.15;  basal  width  of  mandible,  0.32; 
basal  depth  of  bill,  0.40;  tarsus,  0..S2;  middle  toe,  0.60. 

Adult  female— Xo.  125905,  U.S.X.M.;  same  locality,  etc.  Similar  to 
the  immature  male  described  above  (Xo.  125964,  U.S.XT.M. ),  but  anterior 
under  parts  much  more  broadly  streaked  with  dull  whitish ;  mandible 
largely  light  brownish.  Length  (skin),  4.90;  wing,  2.78;  tail,  1.59; 
culmen,  0.79;  gonys,  0.42;  basal  width  of  mandible,  0.31;  basal  depth 
of  bill,  0  38;  tarsus,  0.85;  middle  toe,  0.64. 

Immature  female. — No.  115918,  (T.S.N..M. ;  same  locality  and  collector, 
April  8.  1888.  Similar  to  the  adult  female,  as  described,  but  feathers 
of  upper  surface  more  distinctly  margined  with  a  more  distinctly  oliva- 
ceous hue,  the  middle  and  greater  wing-coverts  broadly  margined  termi- 
nally with  brownish  buff;  under  parts  strongly  suffused  with  pale  olive- 
buffy ;  mandible  dark  brownish, becoming  black  basally.  Length  (skin), 
4.95;  wing,  2.02:  tail,  1.05;  culmen,  0.77;  gonys,  0.43;  basal  width  of 
mandible,  0.30;  basal  depth  of  bill,  0.35;  tarsus.  0.8:1;  middle  toe,  0.58. 
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Measurements  of  Geospiza  intermedia. 


Num- 
ber. 

Collec- 
tion. 

Sex  and  age. 

Locality, 

Date. 

R 

is 

Tail.  1 

Culmen.  1 

Basal  depth  of  j 
bill. 

a 

& 

Basal  widtb  of  | 
mandible,  f 

Tarsus.  | 

|  Middle  toe.  1 

115916 
115917 
125962 
125963 

125964 

U.  S. 

u.  s. 
as. 

TT.  S. 

u.  s. 

Adnlt  male . . . 

 do  

 do  

Immature 

Immature 
male. 

Charles  Island  

 do  

 do  

 do  

 do  

Apr.  8, 1888 
 do  

Apr.  1,1891 
 do  

 do  

2.75 
2.83 
2.83 
2.68 

2.78 

1.73 
1.83 
1.80 
1.51 

1.75 

.73 
.83 
.78 
.78 

.80 

.41 

'.'io 

.38 
.40 

.41 
.47 
.43 
.42 

.47 

.34 
.31 
.30 
.31 

.31 

.85 
.88 
.85 
.86 

.82 

.64 
.60 
.58 
.59 

.58 

Average  

2.77 

1.73 

.78 

.40 

.44 

.32 

.85 

.60 

115918 

115919 
125965 

U.S. 

U.S. 
U.  S. 

Immature  fe- 
male. 

Adult  female . 

Immature  fe- 
male. 

Charles  Island  

 do  

 do  

Apr.  8,1888 

 do  

Apr.  1, 1891 

2.62 

,8. 
2.82 

1.65 

1.72 
1.60 

.77 

.80 
.75 

.38 

"."io 

.42 

.43 
.4(1 

.30 

.30 

.31 

.85 

.89 
.82 

.58 

.66 
.65 

Average  

2.83 

1.66 

.77 

.39 

.42 

.30 

.85 

.63 

GEOSPIZA  ASSIMILIS  (Gould). 

Cactorni8  assimilU,  Gould,  Proc.  Zool.  Soc,  Pt.  v,  1837,  p.  7  (Galapagos  Islands) ; 
Zool.  Voy.  Beagle,  III,Birds,  1841,  p.  105,  pi.  xliii. — Bonaparte,  ConBp.  Av., 
1, 1850,  p.  542.— Ghat,  Haiid-1.,  II,  1870,  p.  323.— Sclater  and  Salvin,  Proe. 
Zool.  Soe.,  1870,  p.  323  (Bindloe  Island) ;  Nom.  Av.  Neotr.,  1873,  p.  29.— Sal- 
vin, Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  486  (Bindloe  Island).— Sharpe, 
Cat.  Birds  Brit.  Mus.,  XII,  1888,  p.  18  (Bindloe  Island). 

Specific  characters. — Adult  male  unknown,1  but  immature  male  and 
adult  female  apparently  differing  from  those  of  0.  scandens  in  larger 
size. 

Range. — Galapagos  Archipelago :  ?  James  Island  (Baur  and  Adams) ; 
Bindloe  Island  (Habel,  fide  Salvin). 

Immature  male. — "  General  color  above  blackish,  slightly  varied  with 
ashy  olive  margins  to  the  feathers,  especially  on  the  lower  back,  rump, 
and  upper  tail-coverts;  lesser  wing-coverts  like  the  back;  median  and 
greater  coverts  blackish,  with  sandy  margins  to  the  feathers ;  bastard 
wing,  primary  coverts,  and  quills  blackish,  narrowly  edged  with  ashy 
olive,  the  primaries  margined  with  hoary  gray;  tail  feathers  blackish 
brown,  edged  with  paler  brown  externally,  and  with  sandy  brown  near 
the  tips  of  the  inner  webs;  head  and  neck  rather  browner  than  the 
back,  the  sides  of  the  face,  ear-coverts,  throat,  and  breast  blackish 
brown,  the  latter  slightly  mottled  with  sandy  brown  edges;  center  of 
abdomen  buffy  whitish,  strongly  mottled  with  blackish  brown  centers 
to  the  feathers ;  sides  of  body,  flanks,  and  thighs  blackish  brown,  washed 
with  ashy  brown;  under  tail  coverts  blackish  brown,  conspicuously 
edged  with  buffy  whitish;  under  wing-coverts  and  axillaries  blackish 

>Dr.  Sharpe  describes  what  he  calls  the  adult  male,  but  the  specimen  which  he 
describes  (the  type)  is  evidently  an  immature  bird.  His  description  is  quoted  under 
the  heading  "Immature  male," 
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brown,  edged  with  ashy  olive.  Total  length,  5  inches;  eulmen,  0.9; 
wing,  2.75;  tail,  1.4;  tarsus,  0.05. 

"Adult  female. — Similar  to  the  male.  Total  length,  5  inches;  cul- 
men,  0.85;  wing,  2.75;  tail,  1.5;  tarsus,  0.85."  (Sharpe.) 

W  ithout  having  seen  specimens  of  this  form,  T  am  unable  to  state 
just  how  much  it  differs  from  G.  intermedia  and  other  local  races. 

Upon  what  grounds  Messrs.  Sclater  and  Salvin,  and  after  them  Dr. 
Sharpe,  identify  the  Bindloe  Island  Ciictornis  with  C.  axsimilis,  Gould, 
we  are  not  informed.  Even  Darwin  did  not  know  where  the  type  came 
from,  though  he  says  "almost  certainly  not  from  James  Island."1 

There  is  in  Dr.  Baur's  collection  a  young  male  from  James  Island  (Xo. 
527,  August  13, 1891)  which  is  certainly  not  (.!.  .maidens,  but  is  either 
0.  nssimilis  or  an  undescribed  form.  It  is  decidedly  larger  than  any  of 
the  eight  examples  of  0.  scandens  with  which  I  have  compared  it,  the 
bill  especially  being  much  larger  and  deeper,  with  decidedly  curved  cul- 
men.  Those  differences  are  the  more  important  from  the  fact  that  the 
bird  is  a  very  young  one,  in  nestling  plumage.  The  coloration  is  much 
darker  than  in  any  of  the  immature  stages  of  G.  scandens,  the  under 
parts  being  mostly  dark  sooty  grayish  distinctly  intermixed  with  whit- 
ish only  on  the  abdominal  region  and  under  tail-coverts,  and  the  upper 
parts  are  quite  uniform  dark  sooty,  except  the  wings,  which  ha  ve  the 
usual  lighter  margins,  though  these  are  distinct  only  on  the  middle  and 
greater  coverts.  The  bill  is  a  light  butty  brown,  dusky  at  the  extreme 
tip  and  deeper  brown  basally.  In  coloration  this  James  Island  speci- 
men very  closely  resembles  a  young  male  of  corresponding  age  of  G. 
abingdoni,  except  that  in  the  latter  the  maxilla  is  almost  wholly  black- 
ish brown,  and  the  mandibular  rami  have  a  sharply  defined  oblique  spot 
of  the  same  color  at  their  upper  basal  portion;  but  the  shape  of  the  bill 
is  quite  different,  that  of  G.  abingdoni  lieinf;  much  more  slender. 

The  presumed  young  male  of  G.  assimilis,  mentioned  above,  may  be 
more  exactly  described  as  follows: 

Young  male, — No.  527,  collection  of  Dr.  G.  I!;iur;  >7ames  Island,  ( !ala- 
pagos,  August  13, 1891.  Above  uniform  sooty  blackish,  the  middle  wing- 
coverts  and  remiges  narrowly  margined  with  dull  grayish  buffy,  becom- 
ing more  decidedly  grayish  on  primaries ;  greater  wing-coverts  more 
broadly  margined  (especially  at  tips)  with  a  more  pronounced  buffy 
tint;  under  parts  more  grayish  dusky  than  upper  surface,  nearly  uni- 
form as  far  back  as  chest,  elsewhere,  especially  on  abdomen,  broken  by 
irregular  streaks  of  dull  grayish  white;  bill  pale  buffy  brown,  deeper 
brown  on  basal  half  of  maxilla  (except  on  culmen)  and  along  deflected 
portion  of  the  mandibular  tomium;  legs  and  feet  blackish  brown;  "iris 
dark  brown."  Length  (skin),  5;  wing,  2.85;  tail,  1.80;  culmen,  0.80; 
gonys,  0.40;  width  of  mandible  at  base,  0.35;  depth  of  bill  at  base, 
0.42;  tarsus,  0.90;  middle  toe,  O.liS. 


'  Zoology  of  the  Beagle,  Birds,  p.  105. 
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GEOSPIZA  FATIGATA,  Ridgway. 

Cactorni8  seundens  (nec  GorLn),  Sclatkr  and  Salvin,  Proc.  Zool.  Soc,  1870, 
p.  323  (Indefatigable  Island). — Salvin,  Trans.  Zool.  Soc.  Lond.,  IX,  Pt.  IX, 
1876,  p.  485  (part:  Indefatigable  Island). — Ridgwa\  ,  Proc.  IT.  S.  Nat.  Mus., 
XII,  1889,  p.  108  (part:  Indefatigable  Island). 

Geonpi:a  <i**imilis  (nee  Cactoniig  mxhn'dh,  Gould),  Ridgway,  Proc.  1:.  S.  Nat. 
Mils.,  XVII,  lHi'4.  p.  361  (Indefatigable  Island;  Albemarle  and  Jervis 
islands  f). 

Geospiza  fatigata,  Kidgway,  Proe.  U.  S.  Xat.  Mus.,  XVIII,  No.  1067,  April  23, 
1896,  p.  293  (Indefatigable  Island,  Galapagos  Archipelago;  U.  S.  Nat.  Mus.). 

Kpecijii'  eharaeters. — Similar  to  <>.  intermedia,  Ridgway,  from  Charles 
Island,  but  slightly  larger,  with  the  bill,  legs,  and  toes  decidedly  longer. 
Wing,  2.65-2.82;  tail,  1.05-1.73;  culmen,  0.82-0.89;  basal  depth  of  bill, 
0.40;  basal  width  of  mandible,  0.35-0.39;  tarsus,  0.8.5-0.90. 

Untitle.  —  Galapagos  Archipelago:  ?AIbeuiarle  Island  (Baur  and 
Adams) ;  ??  Chatham  Island  (Baur  and  Adams) ;  Indefatigable  Island, 
(Habel,  Albatross,  Baur  and  Adams) ;  ?  Jervis  Island(Baur  and  Adams). 

Adult  male.— Type,  Xo.  116048,  U.S.N.M.;  Indefatigable  Island,  Gal- 
apagos. April  12,  1888;  C.  II.  Townsend.  Kntirely  uniform  black, 
deepest  anteriorly ; 1  bill  wholly  deep  black;  legs  and  feet  dark  brown- 
ish. Length  (skin),  5.35;  wing,  2.82;  tail,  1.70;  culmen,  0.82;  gonys, 
0.48;  basal  width  of  mandible,  0.35;  basal  depth  of  bill,  0.40;  tarsus, 
0.88 ;  middle  toe,  0.IS5. 

Immature  male. — Xo.  11C050,  17. S.N. M. ;  same  locality,  etc.  Head  and 
neck  nearly  uniform  grayish  dusky ;  rest  of  upper  parts  similar,  but 
feathers  broadly  margined  with  dull  brownish  gray,  this  color  nearly 
uniform  on  rump:  under  parts,  posterior  to  throat,  with  feathers  dusky 
centrally  and  dull  grayish  white  on  margins,  the  former  color  prevail- 
ing anteriorly,  the  latter  posteriori}';  bill  wholly  black ;  legs  and  feet 
brownish  black.  Length  (skin),  5.30;  wing,  2.80:  tail,  1.73;  culmen, 
0.89;  gonys,  0.50;  basal  width  of  mandible,  0.35;  basal  depth  of  bill, 
0.40;  tarsus,  0.90;  middle  toe,  0.65. 

Adult  female. — No.  118051,  TJ.S.X.M.:  same  locality,  etc.  Similar  to 
the  immature  male  described  above,  but  upper  parts  more  tinged  with 
olive  and  the  lighter  color  of  the  under  parts  tinged  with  pale  dull  buff; 
mandible  dark  brown,  blackish  at  base.  Length  (skin),  5.35;  wing, 
2.65;  tail,  1.65;  culmen,  0.82;  gonys,  0.47;  basal  width  of  mandible, 
0.39;  basal  depth  of  bill,  0.40;  tarsus.  0.85;  middle  toe,  0.61. 

The  specific  name  selected  for  this  form  has  no  reference  to  the  name 
of  the  island  where  the  bird  occurs,  but  was  suggested  by  the  tedious 
character  of  the  work  involved  in  discriminating  the  forms  of  this  diffi- 
cult snbgeneric  group. 

The  only  "  Cactomis"  that  I  have  seen  from  Chatham  Island  is  a 
young  male  (No.  115941,  U.S.X.M. ;  Chatham  Island,  April 5, 1888;  C.  H. 


'  The  under  tail-coverts  are  wanting,  but  in  other  specimens  are  broadly  margined 
with  whitish,  as  in  related  forms. 
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Townsend),  in  nestling  plumage  (though  lull  grown).  It  may  be  refer- 
able to  the  present  form,  but  is  just  as  likely  to  belong  to  a  different 
one,  adult  specimens  being  necessary  to  determine  the  question. 

Whether  Albemarle  and  Jervis  islands  specimens  really  belong  here 
I  am  unable  to  decide,  not  having  specimens  at  hand. 


Measurements  of  Geoapiza  fatiffaia. 
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GEOSPIZA  ABINGDONI,  Sclater  and  Salvin. 

(Plate  LVII,  fig.  5.1 

Cactornie  dbingdoni,  Sclatkr  and  Salvin,  Proc.  Zool.  Soc,  1870,  pp.  323,  326 
(Abingdon  Island,  Galapagos  Archipelago) ;  Nom.  Av.  Neotr.,  1873,  p.  29.— 
Salvin, Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  486  (Abingdon  Island).— Sharfe, 
Cat.  Birds  Brit.  Mus.,  XII,  1888,  p.  20  (Abingdon  Island).— Ridgway,  Proc. 
U.  S.  Nat.  Mus.,  XII,  1889,  p.  108  (Abingdon  Island). 

G[eo«n«za]  abingioni,  Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XVII,  1864,  p.  361,  in  text. 

Specific  characters. — Similar  to  G.  fatigata,  Ridgway,  of  Indefatigable 
Island,  but  still  larger,  and  the  bill  much  deeper,  with  cnlmen  more 
arched  and  sharply  ridged.  Adultmale:  Length  (skins),  5-5.55;  wing, 
2.68-2.92;  tail,  1.55-1.77;  culmen,  0.80-0.88;  gonys,  0.43-0.48;  basal 
width  of  mandible,  0.32-0.33;  basal  depth  of  bill,  0.39-0.45;  tarsus, 
0.89-0.92;  middle  toe,  0.65-0.68. 

Range. — Galapagos  Archipelago:  Abingdon  Island  (Habel;  Town- 
send). 

Adult  male.— So.  116126,  U.S.N.M. ;  Abingdon  Island,  April  16, 1888; 
O.  H.  Townsend.  Uniform  black,  rather  duller  or  more  tinged  with 
grayish  on  under  parts,  especially  posteriorly;  under  tail-coverts  light 
gray  basally  and  broadly  margined  for  exposed  portion  with  light  bufify, 
with  a  large  cordate  or  ovate  blackish  area  between.  Bill  and  feet 
entirely  black.  Length  (skin),  5.55;  wing,  2.88;  tail,  1.77;  culmen, 
0.88;  gonys,  0.48;  basal  width  of  mandible,  0.33;  basal  depth  of  bill, 
0.45;  tarsus,  0.90;  middle  toe,  0.68. 

Immature  male. — No.  116129,  U.S.N.M. ;  same  locality,  etc.  Above 
dull  black,  the  feathers,  except  on  head  and  neck,  margined  with  dull 
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olive,  the  middle  and  greater  wing-coverts  margined  terminally  with 
brownish  buff;  sides  of  head,  chin,  and  throat  plain  dull  black,  like 
pileum;  chest  and  upper  breast  the  same,  but  feathers  margined  with 
light  olive-buff,  producing  a  squamate  appearance;  rest  of  under  parts 
dull  buffy  grayish  olive,  the  feathers  with  more  or  less  of  a  dusky  central 
area  (most  distinct  on  lower  breast),  the  middle  of  the  abdomen  plain 
pale  dull  buffy.  Maxilla  brownish  black,  with  a  lighter  colored  sub- 
terminal  space;  mandible  light  yellowish  brown,  with  the  tip  and  an 
oblique  space  at  the  lateral  base,  parallel  with  the  basal  deflection  of 
the  tomium,  dusky ;  legs  and  feet  black.  Bill  smaller  than  in  the  adult. 
Length  (skin),  5;  wing,  2.68;  tail,  1.55;  culmen.  0.80;  gonys,  0.43; 
basal  width  of  mandible,  0.32;  basal  depth  of  bill,  0.40;  tarsus,  0.S9; 
middle  toe,  0.65. 

Young  male. — No.  11012s,  U.S.N.M. ;  same  locality,  etc.  Essentially 
like  the  immature  male  described  above,  but  texture  of  plumage  very 
different,  and  the  dusky  coloring  more  uniform,  especially  on  chin, 
throat,  and  chest,  where  quite  unbroken. 

GEOSPIZA  BARRINGTONI,  Ridgway. 
(Plate  LV1I,  fig.  4.) 

Geoipiza  barringtoni,  Ridgway,  Proc.  U.  S.  Nat.  Mm.,  XVII,  No.  1007,  Nov.  15, 1894, 
p.  361  (Harrington  Island,  Galapagos  Archipelago;  collection  of  Dr.  G.  Baur). 

Npecijir  characters. — Similar  to  G.  abingdoni,  Sclater  and  Salvin,  of 
Abingdon  Island,  but  bill  much  stouter,  with  its  tip  less  compressed 
and  less  acute.  Wing,  2.70-2.80;  tail,  1.58-1.(52;  culmen,  0.79-0.80; 
tarsus,  0.90 ;  middle  toe,  0.70.  (Type,  No.  596,  collection  of  Dr.  G.  Baur, 
male  adult;  Barrington  Island,  July  9,  1891.) 

Range. — Galapagos  Archipelago:  Barrington  Island  (Baur  and 
Adams). 

Dr.  Baur-s  collection  contains  three  specimens  of  this  form,  two 
adult  males  and  one  in  the  streaked  plumage. 

1  regret  being  unable  to  give  a  more  detailed  description  of  this 
form. 

GEODPIZA  BREVIROSTRIS,  Ridgway. 

(Plate  LVI1,  fig.  6.) 

Cactornis  brerirostria,  Ridgway,  Proc.  U.  s.  Nat.  Mns.,  XII,  No.  767,  Feb.  5, 1S!I0, 
p.  108,-  fig,  4  (Chatham  Island,  Galapagos  Archipelago ;  collection  U.  S.  Nat. 
Mus.). 

Specific  characters. — Similar  to  G.  barringtoni,  Ridgway,  of  Barring- 
ton Island,  but  tail  longer,  bill  much  shorter  and  stouter,  and  tarsi 
shorter.  Wing, 2.70-2.80;  tail,  1.(15-1.85;  culmen, 0.70-0.72;  basal  width 
of  mandible,  0..!7;  basal  depth  of  bill,  0.42-0.45;  tarsus,  0.82-0.87. 

Ran (/(.— Galapagos  Archipelago:  Charles  Island  (Albatross;  Uiule-. 
fatigable  Island;  Habel). 


542       BIRDS  OF  THE  UALAP.UIOIS  ARCHIPELAGO— RIDG  WAY.  vol.xix. 


Immature  male.— Type,  No.  115920,  U.S.N.M.;  Charles  Island,  Gala- 
pagos, April  8,  1888;  U.  S.  S.  Albatross.  Dull  sooty  blackish,  uniform 
on  head,  neck,  and  chest,  elsewhere  broken  by  lighter  margins  to 
feathers;  these  edgings  dull  light  grayish  brown  on  upper  parts,  dull 
brownish  white  on  lower  parts;  sides  and  Hanks  washed  with  pale 
brown  ;  under  tail-coverts  dull  buffy  white,  with  concealed  mesial 
streaks  of  dusky.  Bill  entirely  black ;  tarsi  deep  brown ;  toes  brownish 
black.  Length  (skin),  4.50;  wing,  2.70;  tail,  1. So;  culinen,  0.72;  maxilla 
from  nostril,  0.50;  gonys,  0.40;  basal  width  of  mandible,  0.37 ;  basal 
depth  of  bill,  0.45;  tarsus,  0.82;  middle  toe,  O.02. 

I  refer,  with  some  doubt,  to  this  species  a  bird  from  Indefatigable 
Island  (No.  77756,  U.S.N.M. ;  Indefatigable  Island,  August  10, 1808;  Dr. 
A.  Ilabel).  It  is  apparently  an  adult  female,  with  wholly  light  cinna- 
mon-colored bill  and  streaked  plumage,  lackiug  the  buffy  margins  of 
the  middle  and  greater  wing-coverts  and  other  features  which  charac- 
terize young  birds  in  their  first  year.  It  certainly  can  not  be  referred 
 to  the  ordinary    Cacfontis"  of  the  same 

S'  island,  which  has  the  bill  altogether  longer 

S  y — &  arid  at  the  same  time  much  narrower  in 

f  ~)^^  both  its  vertical  and  transverse  diameters. 

 y'f  The  size  and  shape  of  the  bill  agree  very 

*  closely  with  those  of  (I.  brevirostris,  though, 

Fig  5.  He.nu  of  Oeoapiza  brevirostris-  .   .  .  ,  ^   ,  » 

as  might  be  expected  from  the  difference  in 
age  or  sex,  it  is  not  quite  so  strong. 
The  specimen  in  question  may  be  described  as  follows: 
? Adult  female.— No.  77750,  U.S.X.M.;  Indefatigable  Island,  August 
10, 1868;  Dr.  A.  Ilabel.  Above  dusky,  all  the  feathers  margined  with 
grayish  olive,  thrs  color  prevailing  (almost  uniform,  in  fact)  on  the 
rump;  middle  and  greater  wing-coverts  margined  terminally  with  a 
rather  more  buffy  or  light  brownish  hue.  but  still  not  approaching 
tawny  or  rusty;  sides  of  head,  chin,  and  throat  dusky  or  dull  blackish 
brown,  faintly  streaked  with  dull  whitish,  more  distinctly  along  the 
median  line;  rest  of  under  parts  dull  buffy  white,  immaculate  on  middle 
of  abdomen,  elsewhere  broadly  streaked  witli  dusky,  the  streaks  giving 
way  on  sides  and  flanks  to  a  nearly  uniform  light  olive.  Bill  wholly 
clear  deep  cinnamon,  paler  on  lower  and  terminal  portions  of  mandible; 
legs  and  feet  brownish  black.  Length  (skin),  .1.80;  wing,  2.80;  tail, 
1.65 ;  culmen,  0.70 ;  maxilla  from  nostril,  0.50 ;  gonys,  0.40 ;  basal 
width  of  mandible,  0.37 ;  basal  depth  of  bill,  0.42 ;  tarsus,  0.87 ;  middle 
toe,  0.62. 

The  form  of  the  bill  in  this  species  is  exactly  intermediate  between 
that  of  "  Gactornix"  scandens  and  that  of  the  medium-sized  true 
Oeospiza,  as  (i.  fortis,  G.  dubiu,  etc.    Possibly  it  is  a  hybrid. 


NO.  1116. 


mnCEKBIXCfi  OF  THE  national  misevm. 


543 


GEOSPIZA  PROPINQUA,  Ridgway. 


(Plate  I.VII,  fig.  7.) 


Geospha  propinqua,  Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XVII,  No.  1007,  Nov.  15, 
1894,  p.  361  (Tower  Island,  Galapagos  Archipelago;  collection  of  Dr.  G.  Baur). 

Specific  characters. — Very  similar  to  conirostris,  Kidgway,  of  Hood 
Island,  in  size  and  general  form,  but  bill  still  narrower,  with  the  culmen 
more  convex  terminally,  and  the  mandible  relatively  narrower  and 
more  compressed ;  wing  slightly  shorter.  Wing,  2.95-3.1.') ;  tail,  1.85- 
1.95;  culmen,  0.82-0.90;  widtli  of  mandible  across  rami  0.2.'i-0.2(i,  of 
maxilla  in  front  of  nostrils  0.22-0. 2ti;  tarsus,  0.90-0.95;  middle  toe, 
0.G8-0.75. 

Range. — Galapagos  Archipelago:  Tower  Island  (Banr  and  Adams). 

Adult  male. — Type,  No.  597,  collection  of  Br.  G.  Baur;  Tower  Island, 
September  2,  1891.  Entirely  black,  with  the  plumage  abruptly  slate- 
gray  basally;  bill  blackish,  the  mandible  inclining  to  dusky  horn  gray; 
legs  and  feet  dusky.  AVing,  3.10;  tail,  1.90;  culmen,  0.85;  width  of 
mandibular  rami,  0.23;  width  of  maxilla  in  front  of  nostril,  0.23;  tarsus, 
0.95;  middle  toe,  0.68. 

This  form  so  closely  resembles  (I.  conirostris  that  at  first  I  was  inclined 
to  consider  it  the  same,  notwithstanding  the  wide;  separation  of  the  two 
localities.  A  closer  examination,  however,  disclosed  the  fact  that  while 
in  the  Hood  Island  specimens  the  under  mandible  is  decidedly  broader 
at  the  angle  than  the  upper,  the  Tower  Island  specimens  have  the  two 
mandibles  of  practically  equal  widtli.  Thus,  considering  the  lateral 
profile  of  the  bill  as  a  cone,  and  the  culmen  as  representing  the  right- 
hand  margin,  the  commissure  would  in  67.  conirostris  intersect  the  cone 
obliquely  so  as  to  throw  the  broader  section  to  the  left,  while  in  (I.  pro- 
pinqua the  line  would  be  exactly  vertical,  thus  dividing  the  cone  into  two 
equal  sections.  Diagrammatically,  the  difference  may  be  expressed 
thus: 


While  so  similar  in  its  lateral  aspect,  however,  a  vertical  view  of  the 
bills  of  these  two  species  shows  that  of  <!.  propinqua  to  be  much  more 
compressed  than  that  of  G.  conirostris,  the  width  of  the  mandible 
between  the  base  of  the  rami  being  much  less  than  the  length  of  the 
gonys,  instead  of  just  the  same,  thus  throwing  G.  propinqua  on  the 
"  ('actor ids"  side  of  the  line. 

Adult  males  of  this  species  have  very  much  less  black  on  the  under 
tail  coverts  than  those  of  G.  conirostris.  In  the  latter,  these  feathers 
are  black  with  white  margins,  while  in  G.  propinipia  they  are  light  buff 
with  a  median  wedge-shaped  mark  of  black. 
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Tbe  type  has  the  mandible  dusky,  though  not  so  dark  as  the  maxilla, 
the  color  approaching  more  nearly  a  dusky  horn  gray.  In  the  other 
four  adult  males,  however,  the  bill  is  lighter  colored,  the  maxilla  being 
dusky  brown  and  the  mandible  varying  from  yellowish  horn  color  to 
light  yellow. 

Genus  CAMARHYNCHUS,  Gould. 

CamarhynchuB,  Gould,  Proc.  Zool.  Soc,  Pt.  \ ,  1837,  p.  6.    Type,  ('.  psittamla, 
Gould. 

Generic  characterx. — Bill  short,  deep,  and  broad,  long,  narrow  and 
compressed,  or  variously  intermediate  betw  een  these  extremes,  but  the 
culmen  always  distinctly  curved  and  the  maxilla  at  least  as  deep  as  the 
mandible,  with  its  tominm  varying  from  nearly  straight  (G.  psittactdux, 
etc.)  to  strongly  angulated  (C.  rariegatus).  Nostril  very  small,  circular 
or  oval,  exposed.  Kietal  bristles  obsolete.  Wing  about  three  times  as 
long  as  tarsus,  rounded  (first  quill  equal  to  or  longer  than  sixth);  pri- 
maries exceeding  secondaries  by  more  than  length  of  maxilla  from 
nostril.  Tail  not  more  than  twice  as  long  as  tarsus,  slightly  rounded. 
Middle  toe  with  claw  nearly  as  long  as  tarsus.  Coloration:  Above 
nearly  plain  olivaceous;  beneath  dull  whitish  or  pale  buff  yellowish, 
with  or  without  darker  streaks  on  chest,  etc.,  the  adult  males  of  some 
species  with  head,  neck,  and  chest  blackish. 

Range. — Peculiar  to  the  Galapagos  Archipelago. 

This  genns  comes  very  near  to  Geospiza,  from  which  it  differs  chiefly 
in  the  form  of  the  bill,  which  is  more  compressed,  has  the  culmen  (in 
most  species)  far  more  convex,  and  the  gonydeal  angle  much  more 
prominent.  The  commissure  is  also  straighter,  except  in  G.  rariegaiux, 
which  species  very  nearly  obliterates  the  gap  bet  ween  typical  Cama- 
rhynchtts  and  such  tumid-billed  Geospizw  as  G.  (labia.  (J.  variegatux,  in 
fact,  represents  one  extreme  of  a  nearly  unbroken  transitional  series, 
the  opposite  extreme  of  w  hich  is  represented  by  G.  pa  ll  id  us.  The  latter 
was  originally  referred  to  "  Cactornis,"  and  has  been  allowed  to  remain 
in  that  so-called  genus;  but  the  transition  in  the  form  of  the  bill  from 
C.  palliditx  to  ('.  psittaculus  through  such  intermediate  species  as  C. pro- 
ducts and  C.  compressirostris  is  so  nearly  complete,  the  plumage  being 
at  the  same  time  identical,  that  I  am  disposed  to  refer  this  long-billed 
species  to  Gamarhgnclius  rather  than  to  make  a  new  genus  for  its  recep- 
tion, together  with  the  related  C.  prodnctnx.  Certainly  these  two  species 
do  not  belong  to  Cactornis,  which  is  to  Geospizu  exactly  what  G.  pallidas 
and  C.  productus  are  to  true  Giimarhynchux.  In  case  it  be  deemed  expe- 
dient to  make  a  new  genus  for  C.  pallidnx  and  C.  product  us,  it  will  then 
be  quite  necessary  to  make  another  one  for  C.  rariegatus,  between 
which  and  any  other  species  of  the  group  (except  perhaps  C.  erassi- 
rostris,  Could,  which  I  have  not  seen)  there  is  a  more  definite  break  than 
between  any  of  those  w  hich  are  left  after  its  exclusion.  Indeed,  I  find 
myself  quite  unable  to  give  precise  characters  for  the  genus,  the  varia- 
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tions  in  the  form  of  the  bill,  both  in  this  group  and  in  Geospiztt,  being 
very  largely  a  specific  character,  therefore  necessitating  either  a  mate- 
rial increase  or  reduction  of  the  recognized  number  of  genera  within 
the  two  groups.  The  differences  in  the  form  of  the  bill  presented  by 
Camarhi/nchttSj  as  here  defined,  from  Geospiztt,  while  perfectly  obvious 
on  comparison  of  specimens,  are  extremely  difficult  to  describe,  since 
they  result  chiefly  from  variations  of  curvature  in  its  outlines  and  rela- 
tive proportions  of  various  minor  details  hardly  susceptible  of  exact 
definition. 

The  coloration  exhibits  much  more  obvious  difference  than  form,  none 
of  the  species  of  Vamurhynvhux,  so  far  as  known,  being  entirely  black 
in  the  adult  male;  in  fact  none  of  them  are  black  posterior  to  the  chest 
below  or  the  hind  neck  above,  while,  with  few  exceptions,  the  immature 
males  and  females  are  not  distinctly  streaked  beneath. 

KEV  TO  THE  SPECIES  OF  CAMAItTIYNCHUS. 

a1.  Tomia  strongly  angulated  and  basal  width  of  mandible  greatly  exceeding 
length  of  gonvs.    (Platyspiza  l) 
ft1.  Distinctly  streaked  with  dusky  below  (Abingdon?,  BimUoe?,  Albemarle, 
James,  Indefatigable,  Chatham,  and  Charles  islands). 

1.  C.  variegaius  (p.  54S), 
(f)2  J2.  Not  distinctly  streaked  below?.    (Charles  Island?) 

2.  C.  crassirostris  (p.  551). 

a-.  Tomia  moderately  or  very  slightly  angulated,  and  basal  width  of  mandible 
not  greatly,  if  at  all,  exceeding  length  of  gonys. 
6l.  Basal  depth  of  bill  equal  to  or  greater  than  length  of  maxilla  from  nostril. 
(Camarhynchus.) 

cl.  Basal  width  of  mandible  decidedly  greater  than  length  of  gonys. 

d1.  Larger  (  wing  2.65-3,  culmen  0.55-0.61)  and  rather  paler.   (Jam*?s,  Jervis, 
Indefatigable,  and  Charles  islands)..  3.  C.  paittamlm  (p.  r>r>2). 
d2.  Smaller  (wing  2.50-2.75,  culmen  0.50-0.57)  and  rather  darker.  (Albe- 
marle Island)   4.  C.  affinis  (p.  554). 

c-.  Basal  width  of  mandible  not  decidedly,  if  at  all,  greater  than  length  of 
gonys. 
d1 .  Culmen  0.60  or  more. 
c1.  Larger,  with  Btouter  bill  (wing  2.68  or  more,  culmen  0.62  or  more). 
/'.  Kather  smaller  (wing  2.68-2.75),  with  smaller  and  weaker  bill  (cul- 
men 0.62)  and  more  compressed  culmen  ;  wing-coverts  in  adult 
male  margined  with  light  brown.    (Abingdon  Island.) 

5.  C.  habeli  (p.  555). 

/3.  Rather  larger  (wing  2.68-2.92),  with  larger  and  stouter  bill  (cul- 
men 0.64-0.68)  and  broader  culmen ;  wing-coverts  in  adult  male 
margined  with  olive.    (Bindloe  Island) .  6.  C.  bindloei  (p.  556). 
e-.  Smaller,  with  weaker  bill  (wing  2.57.  culmen 0.60).    (Jervis  Island.) 

7.  C.  compreseiroslris  (p.  558). 

d*.  Culmen  less  than  0.60. 
e].  Wing  2.70  or  more.    (Charles  Island)   8.  G.  pauper  (p.  559). 

1  New  subgenus:  Type,  Camarhynchus  rariegatus,  Sclater  and  Salvin. 
3  The  interrogation  point  signifies  doubt  as  to  whether  this  supposed  species  is 
correctly  placed  in  this  section  or  subgenus. 
Proc.  N.  31.  vol.  xix  35 
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e3.  Wing  less  than  2.70. 
/'.  Culmen  0.50  or  more. 

if1.  Larger,  the  hill  especially  (culmen  0.53,  basal  width  of  mandi- 
ble 0.29).   (James  Island)   9.  C.  incertua  (p.  560). 

gr2.  Smaller,  especially  the  bill  (culmen  0.50-0.52,  basal  width  of 
mandible  not  more  than  0.25).    (Chatham  Island.) 

10.  C.  salvini  (p.  561). 

f2.  Culmen  less  than  0.50  (about  0.45).    (James,  Jervis,  Indefatigable, 
Albemarle,  and  Charles  iBlands)  ..11,  C.  prosthemelas  (p.  563). 
&2.  Basal  depth  of  bill  decidedly  less  than  length  of  maxilla  from  nostril. 
(Cactoapiza.1) 

c'.  Larger  and  paler  (wing  2.72-3,  culmen  0.70-0.77,  tarsus  0.92-0.94).  James, 
Jervis,  and  Indefatigable  islands)  12.  C.  pallidas  (p.  565). 

cK  Smaller  and  deeper  colored  (wing  2.65-2.90,  culmen  0.67-0.69,  tarsus  0.89- 
0.90).   (Albemarle  Island)  13.  C.productus  (p.  566). 

ASCERTAINED  RANGE  OF  THE  GENUS  CAMAHHYNCHUS,  GOULD. 


a.  Subgenus  PLATYSPIZA,  Bidgway. 


OUT 
QALAPA 

1  

LINE  CHART 
OF  THE 

G0S  ISLANDS. 

^> 

_     ,       /  alscmarle  i. 

u  « 

,      CHATHAM  1  f  J 

— ^-w^ 

<■? Brattle  h, 

S 

<C3M00D  u 

1 

1 .  Camarhynchtu  variegatus,  Sclater  and  Salvin. 

2.  Camarhynchus  crassiroatris,  Gould. 


1  New  subgenus.    Type,  Cactornis  pallida,  Sclater  and  Salvin. 
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b.  Subgenus  CAMAKHYNCHUS,  Gould. 


"OUT 

6ALAPA 

.INE  CHART 
OF  THE 

60S  ISLANDS. 

65  ft. 

4 

,T     ALBEMARLE  1. 

Ft  &i«*pktJ 

Cmervis  1.  ft 

'     159  /IsVj 

CHATHAM  Uf-  jt 

11!               ■  — '  '"-         s-  ,  ) 

10 

1.  Camarhynchus  psittaculus,  Gould. 

2.  Camarhynchm  affinis,  Ridgway. 

3.  Camarhynohus  habeli,  Sclater  and 

Salvin. 

4.  Camarhynohus  bindloei,  Ridgway. 

5.  Camarhynohus  compressirostris, 

Ridgway. 


6.  Camarhynohus  pauper,  Ridgway. 

7.  Camarhynchus  incertus,  Ridgway. 

8.  Camarhynchus  salvini,  Ridgway. 

9.  Camarhynchus  pro&ihemelas,  Scla- 

ter and  Salviu. 
10.  (Undetermined  form.) 
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,  Subgenus  GACTOSPIZA,  Ridgway. 


OUT 
6ALAPA 

.(HE  CHART 
OF  THE 

GOS  ISLANDS. 

Qj*W«DON  1.' 

/     ALBEMARLE  1. 

Ft  Cristvphtrf 

Ft.  Eart^l — ■^^r 
I  i 

> 

1.  Camarlujnchiis  paUidua  (Sclater  and  Salvin). 

2.  Gamarijnchufi  productus,  Ridgway. 


CAMARHYNCHUS  VARIEGATUS,  Sclater  and  Salvin. 
(Plate  LVI,  flg.  17.) 

Camarhytichus  rariegalits,  Scla  il'R  and  Salvin,  Proc.  Zool.  Soc.  1870,  pp.  323, 324, 
fig. 2  ("Abingdon  and  liindloea  islands,"  (Tiilapagos  Archipelago);  Xom. 
Av.  Xootr.,  1873,  p.  '..'9  —  Salvin,  Trans.  Zool.  Soc.  Lond.,  IX,  Pt.  IX,  1876, 
p.  489,  pi.  lxxxv  -Siiaupe,  Cat.  Birds  Brit.  Mas., XII,  1888,  p.  15. 

Camarhytichus  crassirostris  (nee  Oould?),  Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XII, 
1889,  p.  110  (Charles,  Chatham,  and  Indefatigable  islands). 

tSpcciJir  ilutmclers. — Culmen  strongly  convex  and  maxillary  tominm 
strongly  deflected  from  beneath  the  nostril  to  the  rictus;  gonys 
straight,  strongly  ascending  terminally,  forming  a  decided  angle  with 
the  lower  edge  of  the  mandibular  rami ;  mandible  very  broad  at  the 
base,  where  its  width  greatly  exceeds  the  length  of  the  gonys.  Wing, 
3.11-3.45;  tarsus,  1.05-1.15. 
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Uantje.— Galapagos  Archipelago:  Albemarle  Island  (Baur  and 
Adams);  Charles  Island  (Townsend,  Baur  and  Adams);  Chatham 
Island  (Townsend,  Baur  and  Adams) ;  Indefatigable;  Island  (Albatross); 
James  Island  (Baur  and  Adams);  'Abingdon  and  Bindloe  islands 
(Habel). 

Adult  male  (worn  plumage).— Xo.  125972,  U.S. X. 51.;  Chatham  Island, 
Galapagos,  March  30, 1891;  C.  II.  Townsend.  Head,  neck,  and  upper 
chest  dull  sooty  blackish,  broken,  more  or  less,  by  paler  edgings  to  the 
feathers,  deepest  and  most  uniform  on  upper  chest  and  middle  line,  of 
throat;  upper  parts  plain  brownish  olive,  lighter  and  slightly  more 
buffy  on  the  lower  rump;  the  general  color  of  the  wings  and  tail  some- 
what darker  than  the  back,  with  the  margins  of  the  feathers  rather 
lighter,  especially  on  middle  and  greater  wing-coverts  and  primaries; 
under  parts,  posterior  to  upper  chest,  pale  creamy  yellow,  shaded  later- 
ally with  light  olive-brown,  the  lower  chest  and  sides  of  breast  marked 
with  broad,  more  or  less  wedge-shaped,  streaks  of  sooty  blackish,  these 
gradual!}'  becoming  obsolete  on  the  sides;  under  wing-coverts  white 
tinged  with  pale  creamy  yellow,  the  carpo-metaciirpal  region  with  an 
elongated  space  of  dusky  olive-grayish.  Bill,  legs,  and  feet  wholly 
black.  Length  (skin),  5.90;  wing,  3.32;  tail,2.10;  cuhnen,0.70;  gonys, 
0  30;  width  of  mandible  at  base,  0.40;  depth  of  bill  at  base,  0.50;  tar- 
sus, 1.10;  middle  toe,  0.71. 

Immature  male. — No.  70,  collection  of  Dr.  G.  Baur;  Chatham  Island, 
June  18,  1891.  Above  olive,  the  pileum  rather  broadly  and  distinctly 
streaked  with  dusky,  the  feathers  of  the  back  and  scapulars  with  large 
central  spots  of  a  slightly  darker  and  less  olivaceous  shade;  wings  and 
tail  as  in  the  adult  male;  under  parts  very  pale  creamy  yellow,  the 
whole  chest  and  sides  of  breast  with  broad,  mostly  wedge-shaped  or 
sagittate  spots  of  deep  sooty  brown,  or  sepia,  the  sides  and  flanks 
with  narrower  and  less  distinct  streaks  of  the  same.  Bill,  legs,  and 
feet  black.  Length  (skin),  5.50;  wing,  3.32;  tail,  2.30;  culmeu,  0.70; 
gonys,  0.30 ;  width  of  mandible  at  base,  0.43 ;  depth  of  bill  at  base,  0.53; 
tarsus,  1.10;  middle  toe,  0.72. 

Young  male. — Xo.  00,  collection  of  Dr.  G.  Baur ;  Chatham  Island,  June 
17, 1891.  Similar  to  the  immature  male,  as  described  above,  but  mar- 
gins of  wing-coverts  more  buffy,  spots  on  chest,  etc.,  rather  deeper  in 
color,  and  bill  light-colored  (basal  half  of  maxilla  deep  brown,  terminal 
half  and  whole  of  mandible  pale  buffy  brownish.  Length  (skin),  5.80; 
wing,  3.30;  tail,  2.20:  culmen,  0.68;  gonys,  0.30;  width  of  mandible  at 
base,  0.41;  depth  of  bill  at  base,  0.52;  tarsus,  1.13;  middle  toe,  0.73. 

Young  female. — Xo.  37,  same  collection  and  locality,  June  16.  Similar 
to  the  young  male  as  described,  but  markings  on  breast,  etc.,  less  deep 
(deep  hair  brown).  Length  (skin), 5.55;  wing,  3.22;  tail,  2.10;  cnlmen, 
0.63;  gonys,  0.29;  width  of  mandible  at  base,  0.39;  depth  of  bill  at  base 
0.48;  tartns,  1.05;  middle  toe,  0.69. 

Specimens  from  the  various  islands  differ  appreciably  though  slightly, 
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and  it  is  not  unlikely  that  when  a  series  of  specimens  from  each  in  cor- 
responding plumage  can  be  compared,  a  greater  or  less  number  of  local 
forms  may  be  made  out. 

I  am  not  entirely  sure  that  the  bird  here  described  is  the  true  C. 
variegatMi  not  having  been  able  to  examine  specimens  from  the  alleged 
type  locality  (Abingdon  Island).  Regarding  the  latter  question,  it  may 
be  stated  that  both  Mi  .  Townsend,  naturalist  of  the  XT.  S.  S.  Albatross, 
and  Messrs.  Baur  and  Adams  failed  to  find  any  other  Camarhynchus 
than  C.  habeli  and  its  near  ally,  C.bindloei,  on  either  Abingdon  or  Bindloe 
islands.    Br.  Baur  writes  me  as  follows: 

Habel,  according  to  Salvin,  states  that  both  species  [C.  habeli  and  C.  variegatus] 
are  found  simultaneously  on  Bindloe  and  Abingdon.    This  is  certainly  not  true. 

The  question  therefore  arises:  Where  were  the  type  and  other  speci- 
mens of  C.  variegatusj  accredited  to  Abingdon  and  Bindloe  islands, 
respectively,  really  obtained  ! 

Measurements  of  Camarhynchus  variegatus. 
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CAMARHYNCHUS  CRASSIROSTRIS,  Gould. 
(Plate  LVI,  fig.  18.) 

Camarhijnchus  craxsirostris,  (ioui.o,  Profi.  Zool.  Soc.,  Pt.  v,  1837,  p.  6  (Galapa- 
gos Islands);  Zool.  Voy.  Ileagle,  III,  Birds,  1841,  p.  103,  pi.  xli  (Charles 
Island?). — Bonaparte,  (Jonsp.  Av.,  1, 1850,  p.  542. — Gray,  Gen.  li.,  II,  1NU, 
p.  359;  Hand-1.,  II,  1870,  p.  89.— SOLATEli  and  Salvin,  Nom.  Av.  Xeotr,,  1*73, 
p.  29.— Salvin,  Trans.  Zool.  Soc,  IX,  Pt.  IX,  1876,  p.  189  (Charles  Island).— 
Sharps,  Cat.  Birds  Brit.  Mus.,  XII,  1888,  p.  16  (Charles  Island). 

/Specific  characters. — (No  specimens  seen  by  me,  and  the  various  pub- 
lished descriptions,  purporting  to  have  been  taken  from  the  same  speci- 
men, are  conspicuously  at  variance  in  regard  to  the  principal  characters 
of  plumage,  besides  showing  important  discrepancies  as  to  measure- 
ments.) 

Range. — Galapagos  Archipelago:  Charles  Island?  (Darwin.) 

Three  descriptions  of  this  species,  all  purporting  to  have  been  taken 
from  the  same  specimen  (the  type,  now  in  the  British  Museum),  are  as 
follows : 

1. 

"  C.  (Mas.  jun.  et  Fceni.)  corpore  superiore  intense  brunneo,  singulis 
plumis  cinerascenti-olivaceo  marginatis;  gutture  pectoreque  eineras- 
ceuti  olivaceis,  singulis  in  medio  plumis  obscurioribus ;  abdomine  late- 
ribns  crissoque  cinereis  stramineo  tinctis. 

"Long,  tot.,  5£  unc. ;  ahe,  3.34;  cauda',  2;  tarsi,  1J;  rostri,  J;  alt. 
rostri,  J. 

"Upper  part  of  the  body  deep  brown,  with  each  feather  margined 
with  cinereous  olive;  the  throat  and  breast  cinereous  olive,  with  the 
middle  of  each  feather  darker;  the  abdomen,  sides,  and  under  tail- 
coverts  cinereous  tinged  with  straw-color. 

"  Habitat. — Galapagos  Archipelago  (Charles  Island  ;).''  (Gould.) 

II. 

"Supra  cinercus;  capite  fuliginoso-nigro:  subtus  albidus,  gula  et 
pectore  superiore  plumis  singulis  medialiter  nigris:  tectricibus  alarum 
et  rectricum  apicibus  fnsco  albido  marginatis:  long,  tota  0.1'.  ahe  3, 
cauda'  1.9,  tarsi  0.85,  rostri  a  rictu  0.5. 

"Habitat. — Charles  Island  (?)  [Darwin). 

"The  type  specimen  in  the  British  Museum,  from  which  the  above 
description  is  taken,  is  probably  an  adult  male."  (Salvin.) 

III. 

"The  type  specimen  is  probably  a  young  male.  It  differs  from  C. 
variegatus  in  its  uniform  under  surface  not  being  mottled  with  brown 
streaks.  It  has  a  slight  indentation  in  the  cutting  edge  of  the  upper 
mandible  answering  to  G.  dentirosiris  in  the  genus  deoxpiza.  Total 
length,  5.3  inches;  culmen,  0.6;  wing,  3.05;  tail,  J. 9;  tarsus,  0.9." 
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(Sharpe.)  (It  may  be  remarked  that  Dr.  Sliarpe  does  not  think  it  worth 
while  to  question  the  locality,  Charles  Island  being  given  without  an 
interrogation  mark!) 

By  comparing  the  above  descriptions  with  one  another  it  will  easily 
be  seen  that  they  differ  widely  in  essential  points.  In  fact,  it  is  diffi- 
cult to  believe  that  they  were  not  taken  from  three  different  birds ! 

I  have  a  suspicion  that  this  bird  may  be  the  same  as  the  form  which 
I  have  treated  in  this  paper  under  the  title  of  (.'.  rartei/atus,  Sclater 
and  Salvin,  which  certainly  occurs  on  Charles  Island.  Should  this 
surmise  prove  correct,  and  no  error  of  identification  have  been  made, 
C.  eariegatus  will  become  a  synonym  of  0.  crassirvstris. 

CAMARHYNCHUS  PSITTACULUS,  Gould. 
(Plate  LVI,  flgB.  14-16.) 

Camarhynchus  psittacula,  Gould,  Proc.  Zool.  Soc,  l't.  v,  1837,  p.  6  (Galapagos 
Islands). 

Camarhynchus  psittacuhts,  Darwin,  Zool.  A'oy.  Beagle,  III,  Birds,  1841.  p.  103, 
pi.  XL  (James  Island).— Sclater  and  Salvin,  Proc.  Zool.  Soc,  1S70,  p.  323 
(Indefatigable  Island);  Xom.  Av.  Neotr.,  1873,  p.  29. — Sai.vin,  Trans.  Zool. 
Soc.,  IX,  Pt.  IX,  1876,  p. 488  (James  and  Indefatigable  islands).— Shaupe, 
Cat.  Birds  Brit.  Mus.,  XII,  1888,  p.  16  (James  and  Indefatigable  islands).  — 
Kidgway,  Proc.  U.  S.  Nat.  Mus.,  XII,  1S90,  p.  109  (James  and  Indefatigable 
islands). 

I  Camarhynchits  toivnstndi,  Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XII,  No.  767,  Feb.  5, 
1890,  p.  110  (Charles  Island,  Galapagos  Archipelago;  collection  LT.  S.  Nat. 
Mus.). 

?  Camarhynchns  rostratus,  Ridgway,  Proc.  U.  K.  Nat.  Mus.,  XVII,  No.  1007,  Nov. 
15,  1894,  p.  363  (James  Island;  collection  U.  S.  Nat.  Mus.). 

Specific  character*. — Bill  short  and  stout,  its  basal  depth  much 
exceeding  the  length  of  the  maxilla  from  the  nostril,  and  the  basal 
width  of  the  mandible  decidedly  greater  than  the  length  of  the  gonys. 
"Wing,  2.(15-3;  culmen  (from  extreme  base),  0.55-0.61;  width  of  mandi- 
ble at  base,  0.43-0.47;  depth  of  bill  at  base,  0.43-0.47. 

Range. — Galapagos  Archipelago :  !  Charles  Island  {Albatross) ;  Inde- 
fatigable Island  (Habel,  Albatross);  Jervis  Island  (Baur  and  Adams); 
James  Island  (Darwin,  Albatross,  Baur  and  Adams). 

Adult  male.—Xo.  116006,  U.S.X.M.;  James  Island,  April  11;  C.  H. 
Townsend.1  Head,  neck,  and  chest  dull  black,  passing  into  dusky 
sooty  brown  on  forehead;  rest  of  upper  parts  dull  grayish  olive,  much 
lighter  on  rump  and  upper  tail-coverts;  lower  parts  from  breast  back- 
ward dull  white,  tinged  with  buff  posteriorly,  especially  on  under  tail- 
coverts;  breast,  particularly  on  sides,  indistinctly  but  rather  broadly 
streaked  with  dusky.  Bill  black,  brownish  on  gonys;  tarsi  deep  horn 
brown;  toes  dusky.  Length  (skin),  5.30;  wing,  3;  tail,  1.S0;  culmen, 
0.62,  very  strongly  arched;  depth  of  bill  at  base,  0.48,  from  base  of 

1  Type  of  C.  rostraluB,  Ridgway. 
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culmeD  to  angle  of  gonys,  0.50;  width  of  mandible  at  base,  0.37;  tarsus, 
1;  middle  toe,  0.70. 

Immature  male. — Xo.  116039,  1I.S.X.M. ;  Indefatigable  Island,  April 
12;  C.  H.  Townsend.  Above  light  grayish,  olive,  the  top  of  the  head 
rather  grayer,  broadly  but  rather  indistinctly  streaked  with  dusky,  the 
feathers  of  the  back  still  more  broadly  but  much  less  distinctly  darker 
medially.  Supraloral  region,  malar  and  suborbital  regions,  and  entire 
under  parts  dull  grayish  white,  faintly  tinged  with  yellowish  buff, 
especially  on  chest  and  breast;  the  former  and  sides  of  the  latter 
broadly  but  very  indistinctly  streaked  with  grayish  dusky.  Bill  dusky 
horn  color,  light  brown  on  edge  of  maxilla  and  terminal  two  thirds  of 
mandible;  tarsi  and  toes  brownish  black.  Length  (skin),  5.30;  wing, 
2.110;  tail,  1.80;  culmen,  0.00,  very  strongly  arched;  depth  of  bill  at 
base,  0.45,  from  base  of  culmen  to  angle  of  gonys,  0.47;  tarsus,  0.90; 
middle  toe,  0.62. 

Adult  female. — Xo.  564,  collection  of  Dr.  G.  Baur ;  James  Island,  Gala- 
pagos, August  17,  1891.    Above  light  grayish  olive,  the  pileum  obso- 
letely  streaked  with  darker  and  the  feathers  of 
the  back  and  scapulars  darker  centrally,  produc- 
ing an  obsolete  spotting;  rump  and  upper  tail- 
coverts  quite  uniform,  the  latter  paler  and  grayer ; 
wings  and  tail  dusky  brownish  gray,  the  feath- 
ers with  light  grayish  olive  margins,  the  middle 
wing-coverts  broadly  tipped  with  this  color, 
forming  an  indistinct  band,  the  greater  coverts 
more  narrowly  tipped  with  a  paler  and  some-  Fig.e.  Head  of  camarhynchus 
what  more  buffy  tint.    Lores,  orbital  region,  r*»*»*mi 
cheeks,  and  under   parts  dull  grayish  buffy 

whitish,  tinged  with  dull  buff  on  sides  and  flanks,  where  obsoletely 
streaked  with  darker;  ear-coverts  very  pale  olive-grayish,  shading  pos- 
teriorly into  the  darker  color  of  the  hind  neck  and  below  into  the  dull 
whitish  of  the  malar  region;  under  wing-coverts  white,  tinged  along 
edge  of  the  wing  with  pale  yellowish  buff.  Maxilla  cinnamon-brown, 
becoming  dusky  at  tip  and  on  terminal  portion  of  culmen;  mandible 
buff-yellowish;  "iris  dark  brown;"  legs  and  feet  brownish  black. 
Length  (skin),  4.70;  wing,  2.77;  tail,  1.75;  culmen,  0.61;  gonys,  0.32; 
width  of  mandible  at  base,  0.34;  depth  of  bill  at  base.  0.45;  tarsus, 
0.90;  middle  toe,  0.60. 

Immature  female. — Xo.  582;  same  locality,  etc.,  August  18.  Different 
from  the  preceding  only  in  the  wing-markings,  both  the  middle  and 
greater  coverts  having  much  narrower  and  more  sharply  defined  termi- 
nal margins  of  buffy  whitish,  the  secondaries  similarly  but  less  dis- 
tinctly marked.  Length  (skin),  4.55;  wing,  2.64;  tail,  1.60;  culmen, 
0.55,  gonys,  0.30;  width  of  mandible  at  base,  0.33;  depth  of  bill  at 
base.  0.44;  tarsus,  0.90;  middle  toe,  0.00. 

An  adult  female  from  Jervis  Island  in  Dr.  Baur's  collection  (Xo.  464, 
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August  8, 1891)  is  essentially  identical  with  that  from  James  Island, 
the  only  obvious  difference  consisting  in  the  slightly  paler  and  grayer 
color  of  the  pileum  and  hind  neck,  with  more  evident  darker  streaks, 
and  slight  more  ochrascent  wing-bands.  Its  measurements  are  as  fol- 
lows: Length  (skin),  4.60;  wing,  2.75;  tail,  1.75;  culmen,  0.57;  gonys, 
0.30;  width  of  mandible  at  base,  0.35;  depth  of  bill  at  base,  0.43;  tar- 
sus, 0.90 ;  middle  toe,  0.05. 

Measurements  of  Camarhynchus  psittaoulus. 
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1  Type  of  Camarhynchu*  townsendi,  Ridgway. 
1  Type  of  Gamarhynehvs  rogtratus,  Ridgway. 


CAMARHYNCHUS  AFFINIS,  Ridgway. 

Camarhynchus  afinis,  Ridgway,  Proc.  U.  S.  Nat.  Mils.,  XVII,  No.  1007,  Nov.  15, 
1894,  p.  365  (Albemarle  Island,  Galapagos  Archipelago ;  collection  of  Dr.  G. 
Baur. 

Specific  characters. — Similar  to  C.  psittaculus,  Gould,  but  smaller  (the 
bill  especially)  and  with  the  chest  rather  broadly  and  distinctly  streaked 
with  dusky.  Wing,  2.58-2.75 ;  tail,  1.50-1.70;  culmen,  0.50-0.57 ;  basal 
depth  of  bill,  0.40;  basal  width  of  mandible,  0.30'-0.33;  tarsus,  0.82-0.90. 

Range. — Galapagos  Archipelago:  Albemarle  Island  (Baur  and 
Adams). 

Adult  female  f. — Type,  No.  598,  Dr.  Baur's  collection,  Cowley  Bay,  on 
mountains,  August  10,  1891.  Above  light  brownish  olive,  lighter  on 
rump,  rather  grayer  on  top  of  head,  where  indistinctly  streaked  with 
dusky;  superciliary  stripe  (passing  to  a  little  behind  eye),  malar  region, 
and  under  parts  light  grayish  buff,  tinged  with  brownish  on  sides 
(almost  isabella  color  on  flanks),  and  nearly  white  on  abdomen,  the 
chest  and  sides  of  breast  broadly  and  rather  distinctly  streaked  with 
dusky.  Bill  light  brown,  paler  and  yellower  on  mandible;  legs  and 
feet  dusky  horn  color.  Length  (skin),  4.15;  wing,  2.75;  tail,  1.70;  cul- 
men, 0.57;  gonys,  0.30;  depth  of  bill  at  base,  0.40;  width  of  mandible 
at  base,  0.33;  tarsus,  0.90;  middle  toe,  0.55. 
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Measurements  of  Camarhynckus  atfinis. 
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CAMARHYNCHUS  HABEL.I,  Sclater  and  Salvin. 
(Plato  LVI,  flg.  13.) 

Camarkynchua  habeli,  Sclatek  :uid  Salvin,  I'roc.  Zool.  Soc,  1870,  pp.  323,  325, 
fig.  3  (part:  Abingdon  Island,  Galapagos  Archipelago);  Nom.  Av.  Nrotr.,  1873, 
p.  29.— Salvin,  Trans.  Zool.  Sue,..  IX,  Pt.  IX,  1876,  p.  490,  pi.  xxxvi  (part: 
Abingdon  Island). — Sharps,  Cat.  Birds  Brit.  Mus.,  XII,  18**,  p.  17  (part: 
Abingdon  Island).—  Eidgway,  Proc.  U.  S.  Nat.  Mus.,  XII,  1889,  p.  110  (Abing- 
don Island). 

Specific  characters. — Bill  large,  very  deep  (depth  at  base  equal  to  or 
greater  than  distance  from  nostril  to  tip  of  maxilla),  compressed,  with 
culmen  strongly  arched  and  gonydeal  angle  prominent;  culnien  (in 
adult  male),  0.60  or  more;  wing,  2.60  or  more;  adult  male  with  head, 
neck,  and  chest  grayish  black. 

Range. — Galapagos  Archipelago:  Abingdon  Island  ( Ilabel,  Albatross). 

Adult  male. — So.  110130,  U.S. X. Jr.;  Abingdon  Island,  Galapagos, 
April  16,  1888.  Head,  neck,  and  chest  dull  grayish  black,  more  or  less 
broken  by  indistinct  grayish  olive  margins  to  feathers  on  pileum,  pale 
grayish  buffy  broad  lateral  edges  to  chest  feathers,  and  slight  admix- 
ture of  the  same  on  upper  throat ;  upper  parts  olive,  the  feathers  of  the 
back  with  indistinctly  darker  centers;  wings  and  tail  dusky,  with  olive 
edgings,  those  of  the  middle  and  greater  wing-coverts  broader  and  wood 
brown  in  hue;  under  parts,  posterior  to  chest,  plain  pale  buffy  or  dull 
cream  color,  shaded  with  pale  olive  on  sides  and  flanks;  bill  entirely 
black;  legs  and  feet  brownish  black.  Length  (skin),  5.15;  wing,  2.75; 
tail,  1.73;  culmen,  0.62;  gonys,  0.31;  basal  width  of  mandible,  0.32; 
basal  height  of  bill,  0.42;  tarsus,  0.90;  middle  toe,  0.61. 

Ail  nit  female. — Gray  above,  whitish  beneath,  the  head,  etc.,  without 
any  black.1  "Similar  to  G.  psittaculus,  but  smaller.  Total  length,  i.i 
inches;  culmen,  0.6;  wing,  2.7;  tail,  1.5;  tarsus,  0.S5."  (Sharpe.) 

Of  this  form  I  have  seen  only  two  specimens,  both  adult  males,  one 
of  which  is  described  above.  The  other  (No.  116131,  same  data)  does 
not  differ  in  coloration,  but  is  somewhat  smaller,  its  measurements 
being  as  follows:  Length  (skin),  4.05;  wing,  2.68;  tail,  1.63;  culmen, 

'Salyin,  Proc.  Zool.  Soc,  1870,  pp,  323,  325  (translation). 
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0.(12:  gonys,  0.32;  bsisal  width  of  inaudible,  0.31 ;  basal  depth  of  bill, 
0.42 ;  tarsus,  0.89 ;  middle  toe,  0.58. 

CAMARHYNCHUS  BIN'DLOEI,  Ridgway. 

Camarhynchiis  habeli  (part),  Sclater  and  Salvin,  Proc.  Zool.  Soc,  1870,  pp.323, 
3l'5  (Biudloe  Island).— Salvin,  Trans.  Zool.  Soc,  IX,  Pt.  JX,  1876,  p.  490 
(lSindloe  Island).— Sharpe,  Cat.  Birds  Brit.  JIus..  XII,  1888,  p.  17  (Bindloe 
Island). 

Camarhynckus  bindloei,  Ridgway,  Proc.  U.  S.  Nat.  Mus.  XVIII,  Xo.  1087,  April 
23,  1896,  p.  294  (Bindloe  Island,  Galapagos  Archipelago;  collection  of  Dr. 
ti.  ISanr). 

Specific  characters. — Similar  to  V.  habeli,  Sclater  and  Salvin,  of 
Abingdon  Island,  but  rather  larger,  with  decidedly  larger  bill,  the 
latter  with  culmen  much  less  compressed. 

Range. — Galapagos  Archipelago:  Bindloe  Island  (Habel;  Baur  and 
Adams). 

Adult  male. — Type,  in  collection  of  Dr.  G.  Baur ;  Bindloe  Island,  Gala- 
pagos, September  ;">.  1891.  Head,  neck,  and  upper  chest  uniform  dull 
black,  the  feathers  of  the  occiput  and  hind  neck  with  obsolete  margins 
of  grayish  olive,  and  those  of  the  throat  and  chest  indistinctly  fringed 
with  a  paler  tint  of  the  same;  rest  of  upper  parts  plain  olive,  becoming 
lighter  and  tinged  with  buffy  on  the  rump;  wings  and  tail  grayish 
dusky,  the  feathers  margined  witli  grayish  olive  (lighter  and  more  buffy 
on  primaries),  the  wing  coverts  with  broad  margins  of  deep  olive-gray- 
ish, instead  of  buffy  brown  or  wood  brown,  as  in  C.  habeli:  lower  chest 
with  feathers  blackish  centrally  broadly  margined  with  pale  buff-yellow- 
ish, producing  a  spotted  or  somewhat  squamate  appearance;  rest  of 
under  parts  pale  buff-yellowish,  washed  with  buffy  olive  on  sides  and 
hanks,  the  crissum  more  buffy;  under  wing-coverts  mainly  white,  deep- 
ening into  light  olive-grayish  along  edge  of  wing,  this  becoming  darker 
and  forming  a  rather  distinct  patch  on  the  carpo-metacarpal  region. 
Maxilla  deep  brown,  obsoletely  streaked  with  blackish,  the  terminal 
portion  also  chiefly  blackish ;  mandible  clouded  with  lighter  brown  and 
dusky,  the  latter  chiefly  on  lower  basal  portion;  legs  and  feet  blackish 
brown.  Length  (skin), 4.50;  wing,".!)-!;  tail,  1.82;  culmen, 0.C8;  gonys, 
0.31;  width  of  mandible  at  base,  0.33;  depth  of  bill  at  base,  O.i't; 
tarsus,  O.So ;  middle  toe,  0.60. 

Immature  male. — Same  collection,  locality,  etc.  Similar  to  the  adult 
female  of  G.psittuculus,  but  bill  longer  and  relatively  narrower.  Above 
light  olive,  the  feathers  of  the  pileum  with  rather  distinct  darker  mesial 
streaks  and  those  of  the  back  with  broader  and  much  less  distinct 
streaks,  the  general  color  becoming  lighter  and  more  buffy  on  the 
rump;  wings  and  tail  dusky  olive-grayish,  the  feathers  margined  with 
paler,  these  margins  broader  and  more  buffy  on  wing  coverts,  those  on 
the  middle  coverts  chiefly  terminal,  producing  a  rather  broad  and  dis- 
tinct baud.    Face  and  under  parts  pale  buff  yellowish,  faintly  shaded 
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with  pale  olive-brownish  on  sides  and  flanks.  Maxilla  light  tawny, 
darker  and  more  brownish  terminally,  especially  on  culmen;  mandible 
lighter,  approaching  ochraceons-yellow;  legs  and  feet  grayish  black. 
Length  (skin),  4.00;  wing, '.'.(i.S ;  tail,  1.78;  culmen,  0.67;  gonys,  0.32 ; 
width  of  mandible  at  base,  0.33;  depth  of  bill  at  base,  (1.42;  tarsus, 
0.88;  middle  toe,  0.03. 

Adult  female?. — Same  collection,  etc.  Similar  to  the  supposed  imma- 
ture male,  but  rather  darker  and  much  grayer  above,  with  dark  streaks 
on  pileum  broader  and  lighter,  margins  of  wing-coverts  light  brownish 
gray  on  middle  row  and  faintly  buffy  grayish  on  greater  series;  under 
parts  much  less  yellowish,  the  color  being  buffy  white,  tinged  with  pale 
brownish  laterally,  where  very  obsoletely  streaked  (rather  broadly)  with 
pale  brownish  gray;  bill  not  quite  so  bright  in  color.  Length  (skin), 
4.45;  wing,  2.05;  tail,  1.G5;  culmen,  ((.04;  gonys,  0.33;  width  of  man- 
dible at  base,  0.34;  depth  of  bill  at  base,  0.44;  tarsus.  0.90;  middle 
toe,  0.02. 

Another  supposed  adult  female  in  Dr.  Baur's  collection  is  similar  in 
color  to  the  one  described  except  that  the  whitish  of  the  face  and  under 
parts  is  slightly  more  yellowish.  It  is  also  slightly  larger,  its  measure- 
ments being  as  follows:  Wing,  2.73;  tail,  1.70;  culmen,  0.68;  gonys, 
0.32;  width  of  mandible  at  base,  0..'!4;  depth  of  bill  at  base,  0.44; 
tarsus,  0.S7;  middle  toe,  0.61. 

The  specimens  above  described  were  skinned  from  alcohol,  and  it 
was  found  impossible  to  determine  their  sex,  having  been  eviscerated 
before  their  preservation.  It  is  therefore  possible  that  the  supposed 
immature  male  is  in  reality  an  immature  female.  It  certainly  is  not  a 
very  young  bird.  That  the  other  two  are  adult  females  I  think  there 
can  be  no  reasonable  doubt. 

This  bird  is  so  closely  related  to  G.  habeli  of  Abingdon  Island,  that  I 
have  hesitated  long  before  separating  it;  but  the  decidedly  broader 
culmen  and  somewhat  different  shape  of  the  bill  and  the  slight,  though 
apparently  constant,  color-characters  mentioned  seem  to  warrant  its 
recognition  as  a  local  form. 

Comparative  measurement"  of  ComarhynehuB  habeli  and  C.  bindloei. 
CAMAKHYNCmjS  HABELI. 


116130  |   U.  S. 

116131  ;  U.S. 


k  und  age  Locality. 


Adult  male  .  J  Aliingdnn   Apr.  16, 18E 

j  Isl:md. 
 do  '. . .  .do  do  


1.73 

i 

1.63 


Lverage   '2.74,    1.68  .02! 


.4J.31 
.4 J. 32 
.  42  . 


32    .90  .01 
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Comparative  measurements  of  Camarhynchue  habeli  and  C.  bindl&ei— Continued. 

CAMARHYNCHUS  BINDLOEI. 


B.&A. 

Adult  male  

Bindloe 

Sept.  5, 1891 

2. 92 

1.82 

.68 

.45 

.31 

1 

.33.85 

.60 

Island. 

1 

B.&  A. 

Immature  male 

 do  ... 

....do  

2.68 

1. 78 

.67 

.42 

.32 

.  33 . 88 

.63 

Average 

2.80 

1. 75 

.67+ 

.44+ 

.31+ 

.33.87+ 

.62  + 

B.&A. 

Adult  female?. 

Bindloe 

Sept.  5,1891 

2. 73 

1. 70 

.68 

.44 

.32 

.34!.  87 

.61 

Island. 

B.&A. 

Adult  female.. 

 do  ... 

...do  

2.65 

1.65 

.84 

.44 

.33 

.34.90 

.62 

Average 

2.68 

1.68+ 

.66 

.44 

.32+ 

.  34 . 88+ 

.61  + 

CAMARHYNCHUS  COMPRESSIROSTRIS,  Ridgway. 
(Plate  LVI,  fig.  12.) 

Camarhynchus  compreertrostris,  Ridgway,  Proc.  U.  S.  Nat.  Mas.,  XVIII,  No.  1067, 
April  23,  1896,  p.  294  ( Jervis  iBland,  Galapagos  Archipelago ;  collection  of  Dr. 
G.  Baur). 

Specific  characters. — (Adult  male  unknown.)  Adnlt  female  similar  to 
that  of  G.  psittaculus,  Gould,  but  smaller,  with  the  bill  much  narrower, 
more  compressed,  and  with  straighterculmen;  basal  width  of  mandible 
less  than  length  of  gonys  instead  of  greater,  and  basal  depth  of  bill 
less  than  length  of  maxilla  from  nostril.  Wing  less  than  2.60;  culmen 
(from  extreme  base),  0.60;  basal  depth  of  bill,  0.40. 

Range. — Galapagos  Archipelago :  Jervis  Island  (Baur  and  Adams). 

Adult  female. — Type,  No.  471,  collection  of  Dr.  G.  Baur;  Jervis  Island, 
Galapagos,  August  8, 1891.  Above  light  olive  (less  grayish  than  in 
0.  psittaculus,  more  so  than  in  G.  incertus)  the  pileum  obsoletely  streaked 
and  the  back  spotted  with  darker ;  wings  and  tail  dusky  grayish  brown, 
the  feathers  with  light  buify  olive  margins,  the  middle  and  greater 
wing-coverts  broadly  tipped  (the  former  sharply)  with  pale  brownish 
buff;  face  and  under  parts  very  pale  yellowish  buff,  tinged  with  pale 
olive-brown  on  sides  and  flanks,  where  obsoletely  streaked  (broadly) 
with  grayish  olive-brown;  under  wing-coverts  white  tinged  with  pale 
buff,  most  strongly  toward  edge  of  wing.  Maxilla  pale  cinnamon-brown, 
with  terminal  portion  of  culmen  dusky;  mandible  paler,  inclining  to 
brownish  butt';  "iris  very  dark  brown;"  legs  and  feet  blackish  brown. 
Length  (skin), 4.25;  wing,2.57;  tail1;  culmen, 0.60;  gonys,  0.32;  width 
of  mandible  at  base,  0.29;  depth  of  bill  at  base,  0.40 ;  tarsus,  0.90;  mid- 
dle toe,  0.60. 

While  very  closely  resembling  the  female  of  ft  psittaculus  in  general 
appearance,  the  decidedly  shorter  wing  and  very  different  proportions 
of  the  bill  will  serve  to  readily  distinguish  it  from  that  form. 


1  Rectrices  only  partly  grown  out. 
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CAMARHYNCHUS  PAUPER,  Ridgway. 
(Plato  I,YI.  tig.  11.) 

Camarhynehus  pauper,  Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XII,  Xo.  767,  Feb.  5, 1890. 
p.  Ill  (Charles  Island,  Galapagos  Archipelago:  collection  U.  S.  Xaf.  Mus.). 

Specific  eharrtrterx. — Similar  in  form  ;ind  coloration  to  (J.prosthemelas, 
Sclater  and  Salvin,  but  very  much  larger.  Wing,  2.70-2.85;  tail,  1.05- 
1.70;  culmen,  0.50-0.58 ;  basal  depth  of  bill,  0.35;  tarsus,  0.83-0.90. 

Range. — Galapagos  Archipelago:  Charles  Island  (Albatross). 

Adult  male. — Xo.  125908,  U.S.N.M.;  Charles  Island,  Galapagos,  Ap-.'il 
1,  1891;  C.  H.  Townsend.  Top  of  head  and  hind  neck  dull  blackish 
brown,  indistinctly  streaked  with  grayish  olive:  sides  of  head  nearly 
plain  grayish  olive,  more  dusky  on  cheeks ;  throat  and  chest  dull  black, 
broken  by  occasional  streaks  of  pale  olive-buff,  this  color  predominating 
on  chin ;  rest  of  under  parts  very  pale  olive-buff,  inclining  to  white, 
the  whole  breast  broadly  streaked  with  blackish,  these  streaks  con- 
tinued backward  over  sides  to  flanks,  both  the  latter  being  light  buffy 
olive  laterally  :  under  tail-coverts  decided  pale  buff.  Upper  parts  olive, 
lighter  on  rump,  the  feathers  of  the  dorsal  tract  much  darker  centrally, 
forming  very  broad  but  rather  indistinct  dusky  streaks.  Bill  entirely 
deep  black;  legs  and  feet  brownish  black.  Length  (skin),  1.50;  wing, 
2.73;  tail,  1.68;  culmen,  0.55;  gonys,  0.150;  bill  from  nostril,  0.38;  tar- 
sus, 0.90;  middle  toe,  0.57. 

An  adult  male  in  more  abraded  plumage  (No.  125969,  U.S.N. AT. ; 
Charles  Island,  April  1,1S91;  C.  H.  Townsend)  differs  from  that  described 
above  as  follows : 

Head,  all  round,  nearly  uniform  brownish  black,  passing  into  dusky 
grayish  brown  on  hind  neck,  and  this  into 
plain  dusky  olive  on  dorsal  region;  black  of 
throat  and  chest  much  more  abruptly  defined 
against  the  buffy  whitish  of  the  breast,  the 
latter  with  far  fewer  and  less  distinct  streaks, 
the  sides  and  flanks  not  streaked  at  all.    Fig.  7.  Head  of  camarhynchus 
Otherwise,  the  coloration  is  the  same.    Length  pauper. 
(skin),  5;  wing,  2.85;  tail,  1.70  (much  worn);  (T!'"  ' 

culmen,  0.58;  gonys,  0.30;  bill  from  nostril,  0.38;  tarsus,  0.90;  middle 
toe,  0.60. 

AihiU  female.— Type,  No.  115913,  U.S.N.M.;  Charles  Island,  Galapa- 
gos, April  8, 1888;  U.  S.  S.  Albatross.  Above  olive,  the  feathers  of  the 
head  and  back  slightly  darker  centrally,  the  olive  color  paler  on  the 
the  rump;  wings  and  tail  dull  grayish  dusky  with  lighter  olive-grayish 
edgings,  these  dull  buffy  on  middle  and  greater  wing-coverts ;  supraloral 
space  and  malar  region  pale  dull  grayish  buffy;  chin  and  throat  similar 
but  paler  aud  more  grayish;  rest  of  under  parts  pale  buffy  fading  into 
nearly  white  on  belly;  sides  and  flanks  tinged  with  grayish  olive,  and 
chest  very  faintly  flammulated  with  the  same.    Bill  wholly  grayish 
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black ;  legs  and  feet  dusky  brown.  Length  (skin),  4.60;  wing,  2.70,  tail, 
1.C5;  culmen,  0.50;  gonys,  0.30;  bill  from  rictus,  0.50;  depth  at  base, 
0.35 ;  tarsus,  0.85 ;  middle  toe,  0.58. 

The  relationships  of  this  species  are  evidently  with  C.  prosthemelas 
rather  than  C.  psittaculus  and  allied  forms,  the  bill  being  even  more 
compressed  and  elongated.  In  coloration,  the  adult  males  resemble 
them  about  equally,  there  being  no  material  difference  between  the 
various  species  of  the  group. 1 

The  adult  female  most  resembles  that  of  C.  prosthemelas,  but  has  the 
chest  and  sides  darker  (distinctly  brownish  buffy),  the  former  without 
distinct  streaks,  at  least  in  the  single  specimen  examined. 

An  immature  bird  of  undetermined  sex  (No.  52401,  U.S.N.M. ;  Charles 
Island;  received  from  Professor  Sundevall)  is  darker  and  browner 
above  than  the  adult  female  described  above,  has  the  under  parts  paler 
with  distinct  dusky  streaks  on  the  chest,  and  has  the  bill  light  colored 
(maxilla  light  brown,  mandible  pale  dull  buffy). 

MewuremenU  of  Camarkynchus  pauper. 


Collec 
tion. 


125968;  U.S.  Adult  male... 
125969    17.  S  do  


U.  S.    Adult  female 


Charles  Is- 
land. 

 do  


Apr.  1, 1 
 do  . 


Apr.  8, 1888 


;  a 

'3  i  a  , 
H     u  M 

1.70 
1.73 


.30.30 
.  30 . 29 


.30  .  29+  .37  .  91.62+ 
2.69   11.58     .  57  .  29  . 28    '  735  7857 


CAMARHYNCHUS  INCERTUS,  Ridgway. 

Camarhynchus  incertua,  Ridgway,  Proc.  U.  S.  Nat.  Mas.,  XVIII,  No.  1067,  April 
23,  1896,  p.  294  (James  Island,  Galapagos  Archipelago;  collection  of  Dr.  G. 
Baur). 

Specific  characters. — Adult  male  unknown.  Adult  female  most  like 
that  of  C.  compressirostris,  Ridgway,  of  Jervis  Island,  but  smaller  (the 
bill  especially),  with  upper  parts  brighter  olivaceous  and  under  parts 
distinctly  yellowish  buff.  Similar  in  color  to  C.  salvini,  Ridgway,  of 
Chatham  Island,  but  much  larger.  Wing,  2.50;  tail,  1.50;  culmen,  0.53; 
tarsus,  0.82. 

Range. — Galapagos  Archipelago  (James  Island,  Baur  and  Adams). 

Adult  female. — Type,No.521,  collection  of  Dr.  G.  Baur;  James  Island, 
Galapagos,  August  13,  1891.  Above  bright  buffy  olive,  the  pileum 
rather  distinctly  streaked  with  grayish  dusky,  the  back  and  scapulars 
more  obsoletely  and  broadly  streaked  or  spotted  with  the  same,  entirely 


Excepting  possibly  C.  Bafoini,  of  which  I  have  never  seen  a  black -headed  male. 


no.  inc. 
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uniform  posterior  to  the  back,  the  color  lighter  and  more  distinctly 
buffy  on  the  lower  rump;  wings  and  tail  dusky  grayish  brown,  the 
feathers  with  distinct  lighter  margins  (very  narrow,  and  pale  olive-gray 
on  the  primaries),  the  middle  and  greater  coverts  tipped  with  dull  buff, 
forming  two  fairly  distinct  bauds.1  A  superciliary  stripe  (disappearing 
above  the  ear  coverts),  and  general  color  of  under  parts  pale  yellowish 
buff,  shaded  with  brownish  along  the  sides  and  thinks,  where  obsoletely 
streaked  (most  distinctly  on  flanks)  with  dusky  olivaceous;  under  wing- 
coverts  white,  tinged,  especially  along  edge  of  wing,  with  pale  cream- 
yellow.  Maxilla  light  cinnamon  with  dusky  tip;  mandible  very  pale 
brownish  buffy;  "iris  dark  brown;"  legs  and  feet  blackish  brown. 
Length  (skin),  4.30;  winy.  2.50;  tail,  1.50;  culmen,  0.53;  gonys,  0.20; 
width  of  mandible  at  base,  0.20;  tarsus,  0..S2;  middle  toe,  0.57. 

The  bird  described  above  is  absolutely  similar  in  plumage  to  C.  sal- 
■vini,  of  Chatham  Island,  but  is  nearly  as  large  as  G.  comprixsiroxtris. 
Were  these  two  species  found  together  on  the  same  island,  I  would  be 
disposed  to  consider  the  present  bird  a  hybrid ;  but  manifestly  this  can 
not  be  the  case.  It  is  possible  that  a  larger  series  of  specimens  would 
run  C.  compressirostris  and  C.  iitcertus  together,  in  which  case  there 
would  be  another  form  common  to  the  two  islands  of  James  and  Jer- 
vis ;  but  for  the  present  I  have  to  consider  them  as  different. 

CAMARHYNCHUS  SALVINI,  Ridgway. 
(Plate  LVI,  fig.  9.) 

Camarhyvchus  proathemelao  (uec  Sclatfr  and  .Sai.vin),  Sundevalt.,  Proc.  Zool. 

Soc\,  1871.  p.  125,  part  (Chatham  Island). — Ripcway,  Proc.  U.  S.  Nat.  Mus., 

XII,  1889,  p.  110,  part  (Chatham  Island). 
Camarliynchits  xplrini,  RiiMiw.vy,  Proc.  U.  s.  Xat.  Mus..  XVII,  Xo.  10(17,  Nov.  15. 

ISi'4,  p.  364  (Chatham  Island.  Galapagos  Archipelago;  collection  U.  s.  Xat. 

Mus.). 

Specific  characters. — Similar  to  C.  prosthemelas,  Sclater  and  Salvia, 
of  James,  Indefatigable  and  Charles  islands,  etc.,  but  larger,  more 
strongly  tinged  with  buffy  yellow  and  more  extensively  streaked  beneath, 
the  adult  male  apparently  without  any  black  on  head,  neck  or  chest. 
Wing,  2.45-2.03;  tail,  1.45-1 .58;  culmen,  0.48-0.52;  tarsus,  0.81-0.88. 

Range. — Galapagos  Archipelago:  Chatham  Island  (Kinberg,  Town- 
send,  Baur  and  Adams). 

Aihtlt  (%)male  (irorn  plumage). — Type,  No.  125977,  U.S.X.M. :  Chatham 
Island,  Galapagos,  March  30, 1891 ;  C.  H.  Towuseud.  Above,  including 
pileum,  dusky  olive,  the  feathers  with  lighter  oli  ve  edges,  producing  an 
indistinctly  streaked  appearance;  rectrices  edged  with  more  yellowish 
olive;  under  parts  dull  buffy  whitish,  the  chest,  sides,  and  flanks 
streaked  with  dusky  (most  distinct  on  chest,  least  so  on  flanks,  where 

1  The  lnolt  is  nearly  complete,  but  a  few  of  the  outermost  greater  wing-coverts 
belong  to  the  unmolted  plumage.    These  old  feathers,  perhaps  representing  an 
immature  drees,  corresponding  to  that  described  under  C.  pBiiiacultts,  are  margined 
both  laterally  and  termiuallv  with  dull  whitish,  only  very  faintly  tinged  with  buff. 
Proc.  N.  M.  vol.  xix  36 
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the  color  of  the  streaks  is  nearly  that  of  the  back).  Bill  wholly  deep 
black:  legs  and  feet  brownish  black.  Length  (skin),  4.25;  wing,  2.0(1; 
tail,  1.55;  culmen,  0.52;  gonys,  0.27;  depth  of  bill  at  base,  0.25 ;  tarsus, 
0.88  ;  middle  toe,  0.57. 

Adult  ( ?)  female  (fresh  plumage). — No.  125978,  U.S.N  .M. ;  same  locality, 
etc.  Above  dark  olive,  the  feathers  margined  with  lighter,  more  buffy 
olive,  the  latter  nearly  uniform  on  rump  and  upper  tail-coverts;  under 
parts  pale  straw  yellow,  the  chest,  sides,  and  flanks  broadly  striped 
with  dusky  olive.  Bill  light  brown,  the  mandible  rather  paler,  espe- 
cially underneath;  legs  and  feet  blackish  brown.  Length  (skin),  4.05; 
wing,  2.48;  tail,  1.45;  culmen,  0.50;  gonys,  0.25;  depth  of  bill  at  base, 
0.23;  tarsus,  0.85;  middle  toe,  0.53. 

Young  male. — No.  98,  collection  of  Dr.  G.  Baur,  Chatham  Island,  June 
22, 1891.  Similar  to  the  adult  ( ?)  female,  as  described  above,  but  upper 
parts  rather  more  distinctly  streaked  with  darker,  especially  on  pileuin, 
and  under  parts  brighter  buff-yellow,  with  dusky  streaks  narrower, 
very  distinct  only  on  chest;  superciliary  region  conspicuously  light 
yellowish  buff;  bill  light  buffy  cinnamon,  the  mandible  paler.  Length 
(skin),  4.20;  wing,  2.63;  tail,  1.58;  culmen,  0.50;  gonys,  0.25;  basal 
width  of  mandible,  0.28;  basal  depth  of  bill,  about  0.32; 1  tarsus,  0.81; 
middle  toe,  0.55. 

Young  female. — No.  53,  collection  of  Dr.  G.  Baur,  Chatham  Island, 
June  16, 1891.  Similar  to  the  young  male,  as  described  above,  but  upper 
parts  more  buffy  olive,  with  darker  streaks  on  pileum,  etc.,  less  dis- 
tinct, and  under  parts  without  distinct  streaks,  even  on  chest.  Length 
(skin),  3.90;  wing,  2.45;  tail,  1.50;  culmen,  0.48;  gonys,  0.25;  basal 
width  of  mandible,  0.2C;  basal  depth  of  bill,  0.32;  tarsus,  0.82;  middle 
toe,  0.54. 

It  may  be  that  the  fully  adult  male  of  this  species  has  the  head  and 
chest  blackish,  as  in  C.  prosthemelas,  C.  pauper,  and  other  forms. 

In  addition  to  the  eleven  specimens  in  the  National  Museum  collec- 
tion, procured  by  Mr.  C.  H.  Townsend,  naturalist  of  the  United  States 
Fish  Commission  Steamer  Albatross,  Dr.  Baur's  collection  contains 
seven  examples  from  the  same  island. 


Measurements  of  Camarhynchus  salvini. 


Nmn- 
ber. 

Collec- 
tion. 

Sex  and  age. 
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CAMARHYNCHUS  PROSTHEMELAS,  Sclater  and  Salvin. 
(Plato  I-VI,  fig.  10.) 

('amarhynchus proslhemelae,  Sclater  and  Salvin,  Proc.  Zool.  Soc.,  1870,  pp.  323, 
325,  fig.  4  (Indefatigable  Island,  Galapagos  Archipelago) ;  Nom.  Av.  Xeotr., 
1873,  p.  29.— Salvjx,  Trans.  Zool.  Soc.,  IX,  1  't.  i\,  187(1,  p.  490.— Shakj'e,  Cat. 
Birds  Brit.  Mus.,  XII,  1888,  p.  17  (Indefatigable  and  James  islands). — Kidg- 
way,  Proc.  r.  ,S.  Nat.  Mus.,  XII,  1881',  p.  110  (part:  Charles  and  James 
islands). 

Specific  characters. — Smallest  species  of  the  genus  (wing  not  exceed- 
ing 2.55). 

Ranije. — Galapagos  Archipelago:  Albemarle  Island  (liaur  and  Adams); 
Charles  Island  (Kinberg,  Townsend,  Baur  and  Adams);  Indefatigable 
Island  (Habel,  Baur  and  Adams);  Jervis  Island  (Baur  and  Adams); 
James  Island  {Albatross,  Baur  and  Adams). 

Adult  male. — No.  115909,  U.S.N.M. ;  Charles  Island,  Galapagos.  April 
8,  ISSN;  C.  H.  Townsend.  Head,  neck,  and  chest  uniform  black,  end- 
ing abruptly  beneath  in  a  convex  outline;  rest  of  under  parts  plain 
buffy  white,  tinged  with  olive-gray  laterally;  rest  of  upper  parts  olive, 
the  feathers  of  the  back  with  indistinct  darker  centers;  remiges  and 
rec trices  dusky,  margined  with  grayish  olive,  the  edges  of  the  outer- 
most primaries  approaching  grayish  white.  Bill,  legs,  and  feet  entirely 
black.  Length  (skin), 3. 85;  wing,  2.5(1;  tail,  1.50;  culmen,  (1.45;  gonys, 
0.22;  depth  of  bill  at  base,  0.30;  tarsus,  0.93;  middle  toe,  0.55. 

Adult  male  (in  worn  plummjc). — No.  125970.  [".S.N.M.;  same  locality 
and  collector,  April  1,  1891.  Essentially  similar  to  the  specimen  de- 
scribed above,  but  black  of  anterior  lower  parts  not  extending  farther 
backward  than  fore  neck,  the  chest  being  whitish,  broadly  streaked 
with  dusky;  upper  parts,  posterior  to  pileum,  plain  dusky  olive-gray- 
ish. Length  (skin), 4;  wing,  2.55;  tail.  1.57;  culmen,  0.45;  gonys,  0.22; 
tarsus,  0.79;  middle  toe.  0.51. 

Immature  male.— No.  110010,  T'.S.N.M.:  James  Island,  April  11, 1888; 
C.  11.  Townsend.  Pileum  and  hind  noc  k  dusky,  the  feathers  very 
indistinctly  edged  with  grayish  olive;  rest  of  upper  parts  dull  grayish 
olive,  the  feathers  of  back  dusky  centrally;  under  parts  (including 
throat,  etc.)  dull  grayish  white,  tinged  with  pale  yellowish  butf,  pass- 
ing into  pale  olive-brownish  on  sides  and  flanks,  the  chest  and  sides  of 
breast  streaked  with  dusky.  Otherwise  as  in  adult  male.  Length 
(skin),  4.15;  wing,  2.52;  tail,  1.00;  culmen,  0.45;  gonys,  0.21;  depth 
of  bill  at  base,  0.30;  tarsus,  0.78;  middle  toe,  0.58. 

Young  male. — No.  421,  collection  of  Dr.  G.Baur;  Indefatigable  Island, 
August  5,  1891.  Above  rather  light  olive-gray,  becoming  paler  and 
tinged  with  buffy  on  rump,  the  pileum  and  hind  neck  broadly  and  dis- 
tinctly streaked  with  dusky,  and  feathers  of  the  back  and  scapulars 
with  a  large,  sharply  denned  central  spot  of  the  same;  wings  and  tail 
dusky,  the  feathers  margined  with  light  olive-grayish,  paler  and 
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more  buffy  on  middle  and  greater  wing-coverts;  under  parts  white, 
very  faintly  tinged  with  pale  buffy,  shaded  on  sides  and  flanks  with 
pale  brownish  buffy,  and  sparsely  streaked  across  chest  and  along 
sides  with  dusky  olive-grayish.  Bill  pale  cinnamon  brown,  the  mandi- 
ble lighter  and  more  buffy.  Length  (skin),  3.70;  wing,  2.42;  tail,  1.57; 
culinen,  0.45;  gouys,  0.20;  basal  width  of  mandible,  0.25;  basal  depth 
of  bill,  0.31;  tarsus,  0.79;  middle  toe;  0.52. 

Adult  female. — No.  460,  collection  of  Dr.  G.  Baur ;  Indefatigable  Island, 
August  7,  1891.  Similar  to  the  young  male  described,  but  dusky 
streaks  of  pileum  and  hind  neck  and  spots  on  dorsal  region  very  much 
less  distinct,  the  upper  surface  in  general  being  nearly  plain  light 
buffy  olive-grayish.  Length  (skin),  3.70;  wing,  2.40;  tail,  1.45;  cul- 
men,  0.46;  gonys,  0.22;  basal  width  of  mandible,  0.27;  basal  depth  of 
bill,  0.31;  tarsus,  0.80;  middle  toe,  0.56. 

Young  female. — No.  457,  collection  of  Dr.  (x.  Baur;  Indefatigable 
Island,  August  7, 1891.  Similar  to  the  adult  female,  but  more  oliva- 
ceous and  still  more  uniform  above,  and  under  parts  strongly  tinged 
with  light  brownish  buffy,  especially  on  chest,  sides,  and  flanks,  which 
are  not  obviously  streaked.  Length  (skin),  3.70;  wing,  2.37;  tail,  1.43; 
culmen,  0.46;  gonys,  0.24;  basal  width  of  mandible,  0.25;  basal  depth 
of  bill,  0.32;  tarsus,  0.80;  middle  toe,  0.50. 

Although  specimens  have  been  examined  from  all  the  islands  known 
to  be  inhabited  by  this  species,  adult  males  from  only  two  of  them, 
James  and  Charles,  have  been  seen  by  me.1  These  do  not  differ  so  far 
as  I  can  discover,  and  I  am  unable  to  detect  any  constant  differences 
between  the  females  and  immature  birds  from  the  several  islands. 


Measurements  of  Camarhynchus  proethenielas. 
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'Specimens  examined  are  as  follows:  Albemarle  Island,  3  specimens  (no  adult 
males) ;  James  Island,  8  specimens  (3  adult  males) ;  Jervis  Island,  3  specimens  (no 
adult  males) ;  Ind3fatigable  Island,  7  specimens  (no  adult  males) ;  CharleB  Island,  4 
specimens  (2  adult  males). 
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CAMARHYNCHUS  PALLIDUS  (Sclater  and  Salvin). 
(Plate  I.VI,  fig.  7.) 

Caciornis  pallida,  Sci.atlr  and  Sai.\  in,  Proc.  Zool.  So<\,  1870,  pp.  323,  327  (Inde- 
fatigable Island,  Galapagos  Archipelago) :  Xom.  Av.  Keotr.,  1873,  p.  '29. — 
Salvin,  Trans.  Zool.  Soc,  IX,  t*t.  ix,  1870.  p.  187. — Siiaupk,  Cat.  Birds  lirir. 
JI11S..XU,  1888,  p.  20  (Indefatigable  Island). 

?  Cactornis pallida,  .Sclater  and  Salvin*?,  Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XII, 
1890,  p.  109  (James  Island). 

?  C[aclornis\  hypoleuca,  Ridgway,  Proc.  1.'.  S.  Nat.  Mas.,  XII,  Xo.  767,  Feb.  5, 18!)(), 
p.  109,  in  text  (James  Island,  Galapagos  Archipelago:  collection  V.  S.  Xat. 
Mus.). 

Specific  character*. — (Adult  male  unknown.)  Adult  female  and  imma- 
ture male  and  female  closely  similar  in  coloration  and  general  dimen- 
sions to  corresponding  plumages  of  G.  pxittaciilux,  Gould,  but  bill  very 
different  in  form,  being  slender  and  compressed,  witli  its  basal  depth 
much  less  than  the  distance  from  the  nostril  to  the  tip  of  the  maxilla, 
and  the  basal  width  of  the  mandible  also  much  less  than  the  length  of 
the  gonys.    (Julmen  (from  extreme  base),  0.70-0.77 ;  tarsus.  0. 02-0.01. 

Bini/ie. — Galapagos  Archipelago:  Indefatigable  Island  (Habel) ;  Jen-is 
Island  (Baur  and  Adams);  James  Island  (Albalroxs,  Bam-  and  Adams). 

Immature  male. — Xo.  115997,  U.S.X.M;  James  Island,  Galapagos, 
April  11, 1S8S;  O.  II.  Townsend;  type  of  Cactornis  hypoleuca,  Kidgway. 
Above  plain  light  grayish  olive,  the  pileum  very  indistinctly  streaked 
with  darker;  wings  dusky,  with  pale  grayish  olive  edgings,  the  middle 
and  greater  coverts  edged  more  broadly  with  dull  buff'y.  A  supercil- 
iary stripe  (becoming  obsolete  above  auriculars),  suborbital  and  malar 
regions,  and  entire  lower  parts  dull  white  tinged  with  pale  buff'y  on 
under  parts  of  the  body,  the  under  tail-coverts  more  decidedly  so;  sides 
of  chest  very  indistinctly  streaked  witli  pale  grayish.  Bill  pale  yellow- 
ish brown  (the  mandible  lighter  and  more  yellowish),  darker  at  tip ;  legs 
and  feet  blackish  brown.  Length  (skin),  5.70;  wing,  -'.95;  tail,  1.80; 
culmen,  0.77;  gonys,  0.39;  bill  to  rictus,  0.70;  width  of  mandible  at' 
base,  0.31;  depth  of  bill  at  base,  0.39;  tarsus,  0.90;  middle  toe,  0.(iS. 

Adult  (?)  female. — Mo.  552,  collection  of  Dr.  G.  Baur;  James  Island, 
Galapagos,  Angust  10,  1891.  Similar  to  the  immature  male,  as  de- 
scribed above,  but  with  very  distinct  and  rather  broad  streaks  of  gray- 
ish olive  on  chest,  sides,  and  flanks.  Length  (skin),  1.45;  wing,  2.72; 
tail,  1.64;  culmen,  0.70;  gonys,  0.38;  width  of  mandible  at  base,  0.30; 
depth  of  bill  at  base,  0.39?;'  tarsus,  0.92;  middle  toe,  0.60. 

An  immature  male  from  Jervis  Island  in  Dr.  Baur's  collection  (Xo. 
409,  August  8,  LS91)  is  very  similar  to  the  James  Island  specimen 
described  above,  but  is  appreciably  more  olivaceous  above,  has  the  under 
parts  distinct  ly  tinged  with  pale  buffy  yellowish,  and  is  slightly  smaller, 
its  measurements  being  as  follows:  Length  (skin),  about  4.80;  wing, 

1  The  bill  is  not  tightly  closed,  and  this  measurement  therefore  only  approximately 
correct. 
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2.82;  tail,  1.85;  culmen,  0.75  gonys,  0.39;  width  of  mandible  at  base, 
0.30;  depth  of  bill  at  base,  0.38;  tarsus,  0.93;  middle  toe,  0.65. 

I  am  still  somewhat  doubtful  whether  the  birds  described  above  are 
really  the  Cactornis  pallida  of  Selater  and  Salvia,  not  having  been  able 
to  compare  them  with  a  specimen  from  Indefatigable  Island.  The  orig- 
inal description,  the  brevity  of  which  renders  it  unsatisfactory,  certainly 
does  not  agree  well  with  any  of  the  specimens  examined,  particularly 
in  regard  to  the  coloration  of  the  under  parts,  which  are  described  as 
being  pale  ochraceous,  the  under  surface  of  the  two  James  Island  and 
single  Jervis  Island  specimens  being  essentially  white,  very  slightly 
tinged  with  buff-yellowish.  Dr.  Sharpe,  however,  in  describing  the 
same  specimen,  says  that  the  under  parts  are  "white,  slightly  washed 
with  olive-yellow,"  which  agrees  very  well  with  the  specimens  before 
me.  There  are  also  some  slight  discrepancies  in  measurements,  which, 
however,  may  be  the  result  of  somewhat  different  methods  of  meas- 
uring.1 

CAMARHYNCHUS  PRODUCTUS,  Ridgway. 

(Plate  LVI,  fig.  8.) 

Camarhynchua pro&uctus,  Ridgway,  Proc.  U.  Nat.  Mus.,  XVII.  No.  1007,  Nov.  15, 
1894,  p.  364  (Albemarle  Island,  Galapagos  Archipelago ;  collection  of  Dr.  G. 
Baur). 

Specific  characters. — Similar  to  G.  pallidus,  Selater  and  Salvin,  but 
smaller  (the  bill  especially)  and  deeper  colored.  Culmen  (from  extreme 
base),  0.67-0.G9;  tarsus,  0.89-0.90. 

Range. — Galapagos  Archipelago :  Albemarle  Island  (Baur  and  Adams). 

1  The  descriptions  referred  to  are  as  follows: 
(a)  Original  description: 

"Supra  olivaceo-fusca,  alis  caudaque  obscure  fuscis,  dorso  colore  angnste  limbatis; 
subtus  pallide  ochracea;  tectricibus  subalaribua  et  remiguin  marginibns  internis 
albis;  rostro  pallide  corneo,  pedibus  nigris;  long,  tota  4.7,  alie  2.7,  c  auda>  1.7,  rostr 
a  rictu  0.65,  tarsi  0.9. 

"Fein,  mart  similia. 

"Hub. — Indefatigable  Island. 

"  Obs. — Colore  ab  omnibus  distincta,  sed  forsan  avis  haud  adulta.   Altamen  mas 
et  femina,  specimina  sola  quae  nobis  adsunt,  vestitu  omnino  congruunt." 
(6)  Sharpe's  description : 

"Male  (?  in  seasonal  plumage). — General  eolor  above  pale  olive-brown,  with  ashy 
margins  to  the  feathers ;  lesser  wing-coverts  like  the  back ;  median  and  greater  wing- 
coverts  brown,  edged  with  whity  brown,  more  broadly  on  the  former  series;  pri- 
mary-coverts and  quillH  dark  brown,  edged  with  ashy  olive  or  paler  olive-brown  on 
the  secondaries;  tail-feathers  brown,  margined  with  olive-brown;  head  a  little 
duller  than  the  back;  lores,  eyelid,  and  feathers  below  the  eye  whitish,  tinged  with 
olive-yellow;  ear-coverts  light  olive-brown,  with  whitish  shaft-lines;  cheeks,  throat, 
and  nnder  surface  of  body  white,  Blightly  washed  with  olive-yellow,  with  a  few 
dusky  streaks  on  the  chest;  flanks  and  sides  of  body  pale  fulvous-brown;  under 
wing-coverts  white,  tinged  with  olive- yellow.  Total  length,  4.8  inches ;  culmen,  0.7 ; 
wing,  2.7;  tail,  1.7;  tarsus,  0.85. 

"Adult  female. — Similar  to  the  male.  Total  length,  5  inches;  culmen,  0.65;  wing, 
2.85;  tail,  1.7;  tarsus,  0.9." 
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Immature  male. — Type,  Xo.  404,  collection  of  Dr.  G.  Banr;  Albemarle 
Island,  July  31,  1S91.  Above  bright  olive,  without  obviously  darker 
centers  to  the  feathers  of  the  back,  etc. ;  wings  and  tail  grayish  dusky, 
the  feathers  broadly  margined  with  bully  olive,  the  primaries  narrowly 
edged  with  light  yellowish  olive;  lores  dull  whitish,  the  feathers  with 
grayish  bases;  superciliary  region  (passing  but  little  behind  eyes) 
yellowish  bufty,  the  cheeks  similar  but  slightly  paler;  general  color  of 
under  parts  pale  buff-yellowish,  faintly  tinged  with  olive  across  chest, 
and  strongly  washed  with  buffy  brown  on  sides  and  flanks,  where 
obsoletely  but  broadly  streaked  with  a  darker  and  more  grayish  shade. 
Maxilla  brownish  black,  becoming  horn  brown  along  tomium ;  mandible 
horn  brown,  darker  at  tip;  legs  and  feet  blackish  horn  color;  "iris 
dark  brown."  Length  (skin),  4.80;  wing,  2.90;  tail,  1.80;  culmen,  0.68; 
gonys,  0.32;  width  of  mandible  at  base,  0.27;  depth  of  bill  at  base. 
0.33;  tarsus,  0.00;  middle  toe,  0.61. 

Immature  ( '■  )  female. — No.  367,  collection  of  Dr.  G.  Baur;  Albemarle 
Island,  July  23,  1891.  Essentially  similar  to  the  male,  as  described 
above,  but  upper  parts  more  buffy  olive,  under  parts  wholly  clear  light 
buff-yellowish  (the  flanks  only  very  obsoletely  streaked  with  darker), 
and  bill  much  lighter  colored,  the  maxilla  pale  cinnamon  and  the  man- 
dible bufty  whitish,  both  tipped  with  dusky  brown;  legs  and  feet  dark 
brown.  Length  (skin),  4.50;  wing,  2.70;  tail,  1.70;  culmen,  0.C7;  gonys, 
0.33;  width  of  mandible  at  base,  0.28;  depth  of  bill  at  base,  0.31: 
tarsus,  0.89 ;  middle  toe,  0.00. 

Another  specimen  (skinned  from  alcohol  and  therefore  slightly  differ- 
ent in  color,  being  whiter  beneath  and  duller  olive  above)  measures  as 
follows:  Wing,  2.05;  tail,  1.58;  culmen,  0.09;  width  of  mandible  at 
base,  0.28;  depth  of  bill  at  base,  0.31;  tarsus,  0.90;  middle  toe,  0.60. 

The  type,  specimen,  besides  having  a  much  darker  bill,  shows  several 
distinct  oblique  sulcations  on  the  sides  of  the  mandible. 

Family  ICTEllID.E. 

Genus  DOLICHONYX,  Swainson. 

Dolichonyx,  Swainson,  Philos.  Mag.,  I,  June,  lsi'7,  p.  135.  Typo,  FringWa  oryzi- 
rota,  Linnieus. 

Range. —  Eastern  North  America,  migrating  to  tropical  America  in 
winter.   Galapagos  Archipelago  (accidental  during  migration). 

DOLICHONYX  ORYZIVORUS  (Linnaeus). 

Friiigilla  oryzivora,  Linnets,  Syst.  Nat.,  10th  ed.,  I,  1758,  p.  179. 

Volichonyx  oryzivoniv,  Swainson,  Zool.  Jour.,  Til,  1827,  p.  351. — Darwin,  Zool. 
Voy.  Beagle,  III,  Birds,  1841,  p.  106  (James  Island,  Galapagos  Archipelago). — 
Salvin,  Trans.  Zool.  Sor.,  IX,  Pt.  ix,  1876,  p.  491  (James  Island,  Galapagos 
Archipelago). — Baird,  Brewer,  and  Ridgway,  Hist.  N.  Amer.  Birds,  II, 
1874,  p.  119.— Ridgway,  .Man.  X.  Amer.  Birds,  1887,  p.  366. 

Ramie.  —Temperate  North  America  east  of  the  Rocky  Mountains, 
breeding  northward;  in  winter.  West  Indies  and  parts  of  eastern  South 
America.  Accidental  in  the  Galapagos  Archipelago  (James  Island, 
Darwin). 
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ASCERTAINED  RANGE  OF  THE  GENT'S   DOLICHONYX,  SWAINSON,  IN  THE  GALAPAGOS 
ARCHIPELAGO. 
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1.  Dolichonyx  oryzivortta  (Linnams). 
Family  TYEANNIB^. 
Genus  MYIARCHUS,  Cabanis. 


Myiarchus,  Cabanis,  Fauna  Peruana,  Aves,  1844-1846,  p.  152.    Type,  Muscicapa 
ferox,  G-melin. 

Range. — The  whole  of  temperate  and  tropical  America.  Galapagos 
Archipelago  (one  peculiar  species,  constituting  a  peculiar  subgenus). 

Subgenus  ERIBATES.  Kidgway. 

Eribates,  Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XVI,  No.  955,  Oct.  5, 1893,  p.  606.  Type, 
Myiobiit8  magnirostrie;  Gray. 

Subgeneric  characters. — Tarsus  as  long  as  the  bill  from  the  rictus; 
lateral  outlines  of  bill  not  contracted  terminally.  Otherwise  similar  to 
the  subgenus  Onychopterus.' 

1  Onychopterua,  Reichenbach,  Av.  Syet.  Nat.,  1850,  pi.  lxv.  Type,  Tyrannm  tuberculi- 
fer,  D'Orbigny  and  Lafresnaye. 
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Range.— Confined  to  the  Galapagos  Archipelago,  where  represented 
by  a  single  species. 

ASCERTAINED  RANGE  OF  THE  GENI'8  MYIAKCHUS,  CABANIS,  IN  THE  GALAPAGOS 
ARCHIPELAGO. 
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1.  Myiarchus  magntrostris  (Gray). 


MYIARCHUS  MAGNIROSTRIS  (Gray). 

Myiooius  magniroBtr i*,  Gray,  in  Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  48  (Chat- 
ham Island,  Galapagos  Archipelago). 

Tyrantiula  magnirosiris,  Gould,  Zool.  Voy.  Beagle,  III,  Birds,  1841,  pi.  vm, 

Myiarchus  magnirostris,  S< -later  and  Salvin,  Proc.  Zool.  Soc,  1870,  p.  323  (Inde- 
fatigable, Bindloe,  and  Abingdon  islands).—  Sum>kv all,  Proc.  Zool.  Soc, 
1871,  pp.  125,  127  (Charles  and  James  islands). — Salvin,  Trans.  Zool.  Soc, 
IX,  Pt.  ix,  1876,  p.  493  (Chatham,  James,  Indefatigable,  Bindloe,  and  Abiug- 
don  islands).— Sclatlh,  Cat.  Birds  Brit.  Mus.,  XIV,  1888,  p.  262  (Bindloe, 
Indefatigable,  and  Abingdon  islands). — Ridgway,  Proc.  U.  S.  Nat.  .Mas., 
XII,  1889.  ]».  113  (Chatham,  James,  Indefatigable,  Abingdon,  Duncan,  Hood, 
and  Charles  islands). 

Empidonar  viugnirostris,  Baird,  Brkwer,  and  Ridgway,  Hist.  X.  Amer.  Birds,  II, 
1874,  p.  365. 
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Specific  characters. — Above  plain  brown  (varying  from  light  olive- 
brown  to  deep  grayish  sepia),  the  wings  and  tail  dusky  with  paler  mar- 
gins to  the  feathers  (very  pale  on  wing-coverts  and  tertials),  the  inner 
webs  of  red  rices  (especially  middle  ones)  more  or  less  broadly  edged 
with  cinnamon-rufous  or  pale  wood  brown ;  chin,  throat,  and  chest  pale 
gray;'  rest  of  under  parts  pale  straw  yellow  or  primrose  yellow.  Wing, 
2.50-2.02:  tail,  2.20-2.08;  tarsus,  0.81-0.90. 

Range. — Galapagos  Archipelago:  Albemarle  Island  (Baur  and  Ad- 
ams); Duncan  Island  (Albatross,  Baur  and  Adams);  Charles  Island 
(Kmberg,  Townsend,  Baur  and  Adams);  Hood  Island  (Albatross,  Baur 
and  Adams);  Chatham  Island  (Darwin,  Kinberg,  Townsend,  Baur  and 
Adams);  Barrington  Island  (Baur  and  Adams);  Indefatigable  Island 
(Ilabel,  Albatross,  Baur  and  Adams);  Jervis  Island  (Baur  and  Adams); 
James  Island  (Kinberg,  Albatross,  Baur  and  Adams);  Bindloe  Island 
(Ilabel);  Abingdon  Island  (Ilabel,  Albatross). 

Adult  male. — So.  90551,  U.S.X.M.;  Indefatigable  Island,  between 
September  and  October  16,  1868;  Dr.  A.  Habel.  Above  plain  grayish 
olive,  slightly  browner  on  pileum,  paler  and  more  olivaceous  on  rump; 
upper  tail-coverts  broccoli  brown,  slightly  tinged  with  wood  brown; 
wings  and  tail  dusky,  the  middle  and  greater  wing-coverts  broadly 
tipped  (the  latter  also  narrowly  edged)  with  pale  hair  brown,  the 
tertials  broadly  margined  with  the  same;  the  other  remiges  narrowly 
edged  with  a  darker  shade  of  the  same ;  outer  webs  of  rectrices  edged 
with  pale  olive,  the  outer  web  of  exterior  feathers  inclining  to  pale  hair 
brown  ;  inner  webs  of  second  to  fifth  rectrices  with  inner  half  (approx- 
imately) dull  cinnamon-rufous.  Chin  and  throat  pale  gray,  the  chest 
similar,  but  tinged  with  pale  yellowish ;  rest  of  under  parts  pale  straw 
yellow  or  primrose  yellow.  Bill  black,  the  mandible  paler  at  base;  legs 
and  feet  brownish  black.  Length  (skin),  5.55;  wing,  2.80;  tail,  2.50; 
exposed  culinen,  0.57 ;  maxilla  from  nostril,  0.45;  tarsus,  0.87;  middle 
toe,  0.38. 

Adult  female.— No.  115022,  F.S.X.M.;  Charles  Island,  April  8,  1888; 
C.  H.  Townsend.  Similar  to  the  adult  male,  as  described  above,  but 
upper  parts  darker  and  more  uniform  olivaceous,  gray  of  chest  less 
tinged  with  yellow,  and  with  less  cinnamon  rufous  on  inner  webs  of 
rectrices,  tins  color  being  mainly  confined  to  the  fourth  and  fifth 
feathers,  with  more  on  the  second.  Length  (skin),  0.80;  wing,  2.72; 
tail,  2.50;  exposed  culinen,  0.55:  maxilla  from  nostril,  0.43:  tarsus, 
0.83;  middle  toe,  0.10. 

Yt, iiihi  t»ok-So.  116132,  r.S.X.M.;  Abingdon  Island,  April  16, 
1888;  ('.  H.  Townsend.  Essentially  like  the  adult,  but  wing-bars  nar 
rower  and  more  yellowish,  edges  of  remiges  (except  tertials  and  outer- 
most primaries)  light  cinnamon,  and  with  more  cinnamon  rufous  on  the 
tail,  the  inner  webs  of  all  the  rectrices  mainly  of  this  color,  except  the 
outermost,  on  which  it  occupies  nearly  the  inner  half,  all  the  rectrices 
except  the  outermost  margined  terminally  with  rusty. 

1  Intermediate  between  "smoke  gray    and  gray  No.  8. 
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Although  the  series  of  45  specimens  examined  exhibits  some  very 
perceptible  variations  in  colors  and  dimensions,  these  appear  to  be 
chiefly  of  an  individual  character.  Many  of  the  specimens,  howeyer, 
are  in  worn  or  molting  plumage,  and  the  various  islands  are  repre- 
sented so  unequally  that  the  comparison  can  not  be  considered  a  satis- 
factory one.  In  the  three  adults  from  Abingdon  Island  (obtained 
April  16, 1888)  the  inner  webs  of  the  rectrices  are  broadly  edged  with 
pale  pinkish  buff,  instead  of  cinnamon-rufous,  but  these  were  skinued 
from  alcohol,  the  action  of  which  may  have  extracted  or  destroyed  the 
rufous  color.  At  any  rate,  two  young  birds  from  Abingdon  have  as 
much  and  as  bright  rufous  on  the  rectrices  as  those  from  other  islands. 

Measurements  of  Myiarchus  magnirostris. 


Collec- 
tion. 


Sex  and  age. 


Locality. 


116012 
116011 
116013 
116014 
546 
541 


115894 
115895 
115897 


90554 
116052 
424 


U.  S. 

U.S. 

D.S. 

U.S. 

U.S. 

U.S. 

U.S. 
B.  &  A. 
B.  &  A. 


U.  S. 
U.S. 
U.S. 
U.S. 
U.  S. 


U.S. 

U.S. 
B.  &  A. 
B.  &  A. 
B.  &  A. 


Adnlt  female 

Adnlt  

....do  

Adnlt  female 

....do  

...do  

.-..do  

Adult  male  . . 
....do  


..do  

..do  


...do  

Adnlt  male . 


Abingdon  Island  . 


.  .do  . 


 do  

James  Island  

 do  

...  do  

....do  

 do  

 do  


Average . 
Jervia  Island . . 


Apr.  16, 1888 

 do  

 do  

Apr.  11, 1888 

 do  

do  

 do  

Ang.  16, 1891 
 do  


2.71  2.44 
2.70  2.55 


Duncan  Ialand.. 
 do  


..do  

..do  


Apr.  13, 1388 
Apr.  2,1891 
Apr.  13, 1888 
 do  


Average . 


....do  

....do  

....do  

....do  

....do  

....do  


Indefatigable  Island 

-do  

.do  

do  


..do  ... 


Apr.  12, 1888 
Aug.  5,1891 

 do  

-do  


116079 
116080 
149842 
149843 
149844 
149845 
149846 


115921 

115922 


U.  S. 

U.  S. 

U  S. 
B.  &  A. 
B.  &  A. 
B.  &  A. 
B.  &  A. 


U.S. 

u.  s. 
u.  s. 
u.  s. 
u.  s. 

U.S. 

u.  s. 


U.S. 
U.S. 

u.  s. 


....do  .... 
Adult  female. 

....do  

Adult  male. . 

....do  

....do  

....do  


....do  

Adnlt  female. 
Adult  male. .. 
Adnlt 


Average . . . 
Chatham  iBland  . 


Apr.  5,1888 

 do  

Mar.  30, 1891 
June  25, 1891 
June  13, 1891 
Jane  12, 1891 
June  11, 1891 


2.72  2.45 
2.50  2.20 
2.53|  2.28: 
2.  70  2. 50,  , 
2. 74l  2. 36,  , 
2. 83i  2.45 
2. 78,  2. 47i  . 


.58  .45 
.59  .43 
.58  .42 


!  2.  39!  .  57 


..do.. 
. .  .do  . . 
...do.. 


..do  

..do  

..do  


Apr.  7,1888 

 do  

 do  

 do  

 do  

 do  

 do  


Average. . 

Charles  Island  . 
 do  


Apr.  8,1888 

 do  

Apr.  1,1891 


65  .39 


.85  .38 

.83  .38 

.82  .35 

.85  .35 

.81!  .39 

.88  .40 

.89  .35 


85  .37 


85!  .40 
85  
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Genus  PYROCEPHALUS,  Gould. 

Pyrocephalit8,  Gould,  Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  44.   Types,  "Pyro- 
cephalua  parvirostris  (Gould)  and  Matcicapa  coronata  (Anct?). 1 " 

Range. — The  whole  of  tropical  and  subtropical  America,  except  West 
Indies,  southern  Florida,  and  parts  of  Central  America.  Galapagos 
Archipelago  (several  peculiar  species  or  local  forms). 

Key  to  the  Galapagos  forms  of  the  genus  Pykocephalus,  Gould. 


a'.  Adult  males  with  back,  etc.,  very  dark  brown,  sometimes  almost  black; 

larger.    Wing,  2.27-2.60;  tail,  1.94-2.20;  exposed  culmeo,  0.40-0.50; 
tarsus,  0.70-0.76. 
b     Adult  males  pure  red  beneath. 
c Adult  females  clear  yellow  beneath. 
dl.  Adult  female  with  under  parts  light  naples  yellow.  (James  Island.) 

1.  P.  nanus  (p.  572). 

d3.  Adult  female  with  nnder  parts  light  chrome  yellow  or  deep  naples  yel- 
low ;  top  of  head  more  tinged  with  yellow ;  upper  parts  browner. 

(Indefatigable  and  Albemarle  islands)  2.  P.  intercedens  (p.  575). 

c9.  Adult  females  buff  beneath.    (Charles  Island)  3.  P.  carolensia  (p.  576). 

6s.  Adult  male  orange-red  beneath.    (Abingdon  Island;  Biudloe  Island?.) 

4.  P.  abingdoni  (p.  578). 

a3.  Adult  male  with  back,  etc.,  lighter  grayish  brown;  smaller.  Wing,  2.08- 
2.37;  tail,  1.80-2.05;  exposed  culmen,  0.35-0.42;  tarsus,  0.62-0.73. 
(Chatham  Island)  5.  P.  duMua  (p.  579). 

I  am  well  aware  of  the  very  unsatisfactory  character  of  the  above 
key,  but  I  have  very  few  specimens  at  hand  from  which  to  construct  it, 
Dr.  Baur's  larger  series  having  been  returned  to  him.  Furthermore,  the 
difference  between  the  several  forms  is  most  obvious  in  the  females,  and 
of  P.  abingdoni,  the  only  one  excepting  the  very  distinct  P.  dubius,  in 
which  the  adult  male  is  noticeably  different,  the  female  is  still  unknown.8 
With  the  exception  of  P.  dubius,  Gould,  of  Chatham  Island,  which  is 
sufficiently  distinct,  in  my  opinion,  to  hold  specific  rank,  the  other  forms 
may  properly  be  considered  as  merely  local  races  of  P.  nanus,  more  or 
less  differentiated,  the  differentiation  most  marked  in  P.  carolensis  and 
P.  abingdoni. 

PYROCEPHALUS  NANUS,  Gould. 

Pyrocephalua  nanus,  Gould,  Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  45,  pi.  vn 
(Galapagos  Archipelago). — Sundevall,  Proc.  Zool.  Soc,  1871,  p.  125  (part) 
(James  Island).— Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XII,  1889,  p.  112  (part) 
(James  Island). 

Specific  characters. — Adult  male  with  pileum  and  under  parts  uniform 
bright  vermilion  red,  the  sides  of  head  and  upper  parts  plain  blackish 

l=  Muscicapa  rubina,  Boddiert  (1783),  M.  coronata,  Gmelin  (1788). 

2The  adult  females  whose  measurements  are  given  on  page  579  were  skinned  from 
alcohol  and  have  their  coloration  so  radically  changed  that  they  are  unfit  for  com- 
parison in  this  respect.  It  may  be  remarked  that  the  red  of  the  adult  males  is  wholly 
destroyed  by  the  immersion  iu  alcohol. 
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brown,  the  rectrices  paler  and  more  grayish,  especially  the  lateral  pair; 
adult  female  hair  brown  above,  light  naples  yellow  beneath,  with  chin 
and  throat  white. 

Range. — Galapagos  Archipelago :  James  Island  (Darwin?,  Kinberg, 
Townsend,  Baur  and  Adams). 

ASCERTAINED  RANGE  OF  THE  GENUS  PYROCEPHALU8,  GOULD,  IN  THE  GALAPAGOS 
ARCHIPELAGO. 


ll  1 

OUT 
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1  
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„.  _  .          /  AL8CMABLC  t. 

CHAFES 

1.  Pyrocephahis  nanus,  Gould.  4.  Pyrooephalua  intercede™,  Ridgway. 

2.  Pyocephalus  carolensis,  Ridgway.       5.  Pyroeephalus  dttbius,  Gould. 

3.  Pyroeephalus  abingdoni,  Ridgway.       6.  (Undetermined  form.) 

Adult  male.— No.  116015,  TX.S.N.M.;  James  Island,  April  11,  1888;  C. 
H.  Townsend.  Pileum  intense  poppy  red,  lighter  and  more  scarlet 
anteriorly;  rest  of  upper  parts,  together  with  a  broad  baud  along  side 
of  head  (including  lores,  suborbital  region,  and  auricular  region)  con- 
necting with  color  of  hind  neck,  plain  dark  sooty  brown  or  clove  brown, 
becoming  rather  lighter  on  wings  and  tail,  especially  the  latter,  the 
outermost  rectrices  rather  pale  brownish  gray.  Under  parts  rich 
scarlet- vermilion,  paler  (flesh  pink)  on  throat  and  under  tail-coverts, 
the  chin  whitish.   Maxilla  brownish  black,  mandible  dark  brown;  legs 
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and  feet  black.  Length  (skin),  4.90;  wing,  2.00;  tail,  2.10;  exposed 
culmen,  0.45;  tarsus,  0.73;  middle  toe,  0.40. 

Immature  male  (xeetmil  year  ."). — No.  110017,  F.S.X.M.;  same  locality, 
date,  etc.  Pi'leum  mixed  dark  brown,  orange-yellow,  and  poppy  red, 
the  latter  chiefly  on  hinder  part  of  crown;  general  color  of  rest  of 
upper  parts  grayish  sepia  (much  paler  than  in  adult  male) ;  chin,  throat, 
and  upper  chest  white  with  a  lew  pink  feathers  intermixed;  rest  of 
under  parts  mainly  flesh  pink,  intermingled  with  deeper  red  (flame 
scarlet)  and  light  yellow  (naples  yellow)  feathers,  the  latter  chiefly  on 
the  breast.  Length  (skin),  4.00;  wing,  2.50;  tail,  2.08;  exposed  culmen, 
0.41;  tarsus,  0.73;  middle  toe,  0.40. 

Ail ult  female.  —  No.  116018,  U.S.X.JL;  same  locality,  date,  etc. 
Above,  including  sides  of  bead,  deep  hair  brown,  less  uniform  on 
pileum,  where  the  feathers  are  darker  medially,  paler  on  edges,  and 
light  colored  basally,  producing  an  indistinct  streaked  appearance,  the 
forehead  tinged  with  yellow;  chin,  throat,  and  malar  region  plain 
white;  rest  of  under  parts  uniform  clear  maize  yellow,  the  sides  of  the 
chest  with  a  few  streaks  of  light  grayish  brown.  Bill,  legs,  and  feet  as 
in  adult  and  immature  male.  Length  (skin),  5.10;  wing,  2.48;  tail, 
2.15;  exposed  culmen,  0.43;  tarsus,  0.71:  middle  toe,  0. 4.1. 

Immature  male. — No.  515,  collection  of  Dr.  G.  Baur;  James  Island, 
August  13,  1801.  Similar  to  the  adult  female,  as  described  above,  but 
decidedly  darker,  and  with  the  top  of  the  head  similar  to  the  back — 
that  is,  uniform  dusky  brown,  with  a  few  concealed  yellowish  spots  in 
middle  of  crown;  uuder parts  paler  yellow,  very  much  paler  on  chest, 
where  more  distinctly  (though  still  slightly)  streaked  with  dusky. 
Wing,  2.45;  tail,  2;  exposed  culmen,  0.40;  tarsus,  0.70;  middle  toe,  0.40. 

Young  male.—Xo.  110019,  U.S.N.M.;  James  Island,  April  11,  1S88; 
C.  H.  Townsend.  Above  brownish  black  or  very  dark  blackish  brown, 
the  feathers  narrowly  margined  with  dull  pale  burly,  producing  an 
indistinct  squauiatc  appearance,  the  feathers  of  the  rump  with  broad 
tips  of  tawny  buff,  producing  a  nearly  uniform  patch,  of  this  color; 
middle  and  greater  wing  coverts  tipped  with  tawny  bull',  producing 
two  rather  narrow  but  very  distinct  bands  across  the  wing;  rectrices 
narrowly  tipped  with  dull  white.  A  narrow  supraloral  stripe,  extending 
to  above  the  eye,  dull  light  yellowish;  chin  and  throat  dull  yellowish 
white,  tinged  laterally  with  brownish  gray;  rest  of  under  parts  light 
naples  yellow,  the  chest  narrowly  but  distinctly  streaked  with  dusky. 
Bill,  legs,  and  feet  colored  as  in  adults. 

Measurevients  of  PyrocephaluB  nanus. 


U.  S. 
;  B.  &  A. 
it.  s. 

B.  &  A. 
I  B.  &  A. 
V.  S. 


Sfx  and  age. 


Adult  male  

 do  

Immature  male 

 do  

Adult  female  ... 
 do  


Jamea  Island.. . 

 do  

 do  

 do  

 do  


Apr.  11. 1**8 
Aug.  17,1891 
Apr.  11.  1888 
Aug.  13, 1891 
Aug.  18, 1891 
Apr.  11, 1888 


Wing. 


2.60 
2.58 
2.50 
2.45 
2.44 
2.48 


I  Ex- 
Tail.I'"»?d  IT" 


0.45    0.73  0.40 


NO.  1116. 


575 


PYROCEPHALUS  INTERCEDENS,  Ridgway. 

Pyrocephalus  nanus  (uec  Gould),  Sclater  aud  Salvin,  Proc.  Zool.  Sue..,  1870,  p. 

:!L':!  (part:  Indefatigable  Island).— Scxdevaix,  Pror.  Zool.  Soc,  1871,  p.  125 

(part:  Indefatigable  Island). — Sai.vin,  Trans.  Zool.  Soc.,  IX,  Pt.  IX,  1S70,  p. 

192  (part:  descriptions).—  Rin<;wAY,  Proc.  I\  sS.  Xat.  Mus.,  XII,  1889,  p.  112 

(Indefatigable  Island). 
Pyrocephalus  interadni*,  Ridgway,  Proc.  r.  S.  Xat.  Mus.,  XVII,  No.  1007,  Nov. 

15,  1894,  p.  366  (Indefatigable  Island,  (lalapagos  Arcbipelago;  collection  of 

Dr.  G.  Baur). 

Kpeeitie  characters. — Similar  to  P.  nanus,  Gould,  of  James  Island,  but 
female  mueli  brighter  yellow  beneath,  browner  above,  and  top  of  head 
more  tinged,  with  yellow. 

Range. — (lalapagos  Archipelago:  Albemarle  Island  (Baur  and 
Adams);  Indefatigable  Island  (Darwin?,  Kinberg,  Habel,  Albatross, 
Baur  and  Adams). 

Adult  mule. — Type,  No.  418,  collection  of  Dr.  (i.  Baur;  Indefatigable 
Island,  August  .">,  1891.  Pileuiu  rich  poppy  red,  the  feathers  paler 
beneath  the  surface  and  white  ba sally;  rest  of  upper  parts,  together 
with  a  band  along  side  of  head,  involving  lores,  suborbital  region  and 
auricular  region  brownish  black  or  very  dark  blackish  brown.  Chin, 
throat,  and  chest  rich  scarlet-vermilion,  the  remaining  under  parts 
more  orange  red,  or  flame  scarlet — all  the  feathers  of  the  under  parts 
white  basally.  Bill  black,  the  mandible  more  brownish;  legs  and  feet 
black.  Wing,  2.58;  tail,  2.18;  exposed  culmen,  0.17;  tarsus,  0.75; 
middle  toe,  0..">S. 

A<hilt  female. — Xo.  439,  collection  of  Dr.  (i.  Baur;  Indefatigable  Island, 
August  0,  1891.  Above  deep  hair  brown,  the  pileum  strongly  tinged 
with  yellow;  superciliary  stripe,  extending  from  nostrils  to  posterior 
angle  of  eye  (broadest  anteriorly),  light  buff-yellowish ;  malar  region, 
chin,  and  throat  very  pale  maize  yellow;  rest  of  under  parts  light 
chrome,  or  deep  naples  yellow.  Wing,  2.88;  tail,  2;  exposed  culmen, 
0.40;  tarsus,  0.70. 

Immature  male.— 'So.  Ki3,  same  collection;  Indefatigable  Island, 
August  7.  Very  similar  to  the  adult  female,  but  rather  darker  above; 
chin  and  throat  white,  faintly  tinged  with  maize  yellow;  rest  of  lower 
parts  rather  deeper  and  decidedly  "warmer"  yellow  than  in  the  adult 
female  (a  very  pale  tint  of  "deep  chrome"),  rather  paler  on  the  chest, 
where  marked  with  very  narrow  shaft-streaks  of  dusky.  Wing,  2.52; 
tail,  2.05;  exposed  culmen,  0.45;  tarsus,  0.71;  middle  toe,  0.40. 

An  immature  male  (No.  77764,  U.S.X.M.;  Indefatigable  Island, 
August  25-(  )ctober  16,  Dr.  A.  Habel)  is  similar  to  that  described  above, 
bnt  has  the  yellow  of  the  chest  equally  deep  with  that  of  more  pos- 
terior under  parts  (the  whitish  throat  being  thereby  more  abruptly 
denned)  and  the  fine  dusky  streaks  nearly  obsolete.  Wing,  2.40;  tail, 
2.02;  exposed  culmen,  0.45;  tarsus,  0.70;  middle  toe,  0.39. 

Young.— No.  116053,  U.S.X.M.;  Indefatigable  Island,  April  12;  O.  H. 
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Townsend.  Above  dark  grayish  brown,  the  feathers  of  the  back, 
the  scapulars,  and  the  lesser  wing-coverts  narrowly  and  rather  indis- 
tinctly margined  with  paler ;  those  of  the  rump  and  upper  tail-coverts 
much  more  broadly  margined  with  brownish  bun',  which  constitutes 
the  prevailing  color;  top  of  head  broadly  streaked  with  dusky  on  a 
whitish  and  pale  buffy  ground,  the  forehead  chiefly  pale  buify ;  middle 
and  greater  wing-coverts  broadly  tipped  with  pale  brownish  buffy, 
producing  two  wing-bands;  tail  feathers  also  broadly  tipped  with  pale 
dull  buffy;  remiges  rather  broadly  margined  at  tips  with  whitish. 
Supraloral  region,  malar  region,  chin,  and  throat  whitish,  tinged  with 
dull  yellowish;  rest  of  under  parts  light  naples  yellow,  the  chest, 
sides,  and  flanks  longitudinally  flecked  with  grayish  brown. 

An  adult  male  in  Dr.  Baur's  collection  from  Albemarle  Island  (No. 
383,  July  29)  is  quite  identical  in  coloration  with  that  described  from 
Indefatigable  Island.  Wing,  2.51;  tail,  2.07;  exposed  culmen,  0.43: 
tarsus,  0.70;  middle  toe,  0.40. 

An  adult  male  from  North  Albemarle  (No.  499,  August  10)  is  similar 
as  to  color  of  back,  etc.,  but  has  the  red  of  the  pileum  and  chest  more 
intense.  Wing,  2.58;  tail,  215;  exposed  culmen,  0.45;  tarsus,  0.72; 
middle  toe,  0.40. 

Measurements  of  Pyrocephalns  intercedens. 


Nuir- 
ber. 


Sex  and  age. 


418 

B.  &  A. 

Adult  male  ... 

463 

B.&  A. 

 do  

77763 

U.  S. 

 do  

77764 

u.  s. 

Adult  female. 

139 

B.  &  A. 

 do  

B.  &  A. 
B.  &  A. 


Indefatigable  Is 
land. 

 do  

 do  

 do  


Aug.  5,1891 
Aug.  7,1891 

Aug! '  6^  1891 


Wing. 

Tail. 

Ex 
posed 

cul- 
men. 

Tar- 
sus. 

Mid- 
dle 
toe. 

2.50 

2. 12 

0.43 

0.76 

0.37 

2.50 
2  55 
2.42 
2. 27 

2  05 
2  10 
2  02 
1.94 

.44 

.45 
.44 
.40 

.72 
.71 
.73 
(.  80) 

(.33)] 
.40 
.41  1 
.33 

2.45 

2.05 

"47 

.73 

.38  | 

North  Albemarle  July  29. 1 
IalaDd. 


2. 50  |  2. 18  | 
2.60  '  2.04 


.44  >  (.85)!  (.351 


Average  1    2.55  1  2. 11  , 


PYROCEPHALUS  CAROLENS1S,  Ridgway. 

Pyrocephalus  nanus  (nec  Gould),  Sharpe,  Proc.  Zool.  Soc,  1877,  p.  66  (Charles 
Islaod).—  Salvin,  Proc.  Zool.  Soc,  1883,  p.  424  (Charles  Island).—  Sclatkr, 
Cat.  Birds  Brit.  Mus.,  XIV,  1888,  p.  214  (part:  Charles  Island). — Ridgway, 
Proc.  U.  S.  Nat.  Mus.,  XII,  1889  (1890),  p.  112  (Charles  Island). 

Pyrocepltalus  carolensis,  Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XVII,  No.  1007,  Nov. 
15,  1894,  p.  365  (Charles  Island,  Galapagos  Archipelago;  collection  U.  S.Nat. 
Mus.). 

Specific  characters. — Similar  to  P.  nanus,  Gould  (from  James  Island), 
but  female  deep  buff  beneath,  instead  of  clear  light  naples  yellow, 
and  upper  parts  browner. 

Range. — Galapagos  Archipelago:  Charles  Island  (Darwin,  Cooksou, 
Townsend,  Baur  and  Adams). 
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Athilt  )»«/<•.— No.  115920,  U.S.N.M.;  Charles  Island,  April  8;  C.  H. 
Townsend.  Lores,  ear  coverts,  occiput,  hind  neck,  and  remaining  upper 
parts  uniform  blackish  brown,1  becoming  lighter,  more  grayish,  brown 
on  lower  rump,  upper  tail-coverts,  and  tips  of  wing-coverts,  the  edges  of 
the  secondaries  still  paler,  and  tips  of  secondaries,  innermost  primaries, 
and  tail-feathers  pale  grayish  brown,  passing  on  terminal  margins  into 
brownish  white;  outermost  tail-feather  pale  grayish  brown,  its  outer 
web  slightly  paler  and  faintly  tinged  with  pink.  Entire  pileum  glossy 
dark  verm  ilion ;  lower  parts  scarlet- vermilion,  paler  posteriorly  (flesh 
color  on  under  tail-coverts),  deepest  on  breast,  and  on  throat  somewhat 
broken  by  exposure  of  white  bases  of  the  feathers;  under  wing-coverts 
and  axillars  flesh  color,  the  former  mixed  with  dusky.  Bill  black, 
the  mandible  somewhat  brownish  basally;  legs  and  feet  black.  Length 
(skin),  4.85;  wing,  2.50;  tail,  2;  exposed  culmen,  0.42;  tarsus,  0.72; 
middle  toe,  0.40. 

Immature  male. — No.  115927,  U.S.N.M.;  Charles  Island,  April  8;  C. 
H.  Townsend.  Above  dusky  brown  (very  much  paler  than  in  adult), 
paler  and  grayer  on  rump  and  upper  tail-coverts,  many  of  the  feathers 
of  lower  back  and  scapulars  showing  very  indistinct  and  narrow  paler 
tips;  wings  and  tail  as  in  the  adult,  but  the  former  rather  paler;  fore- 
head and  fore  part  of  crown  whitish,  tinged  with  flesh  pink  (especially 
near  nostrils),  each  feather  marked  w~ith  a  rather  broad  mesial  streak 
of  dusky  brown,  the  hinder  part  of  crown  nearly  uniform  dusky,  but 
the  feathers  light  vermilion  or  flesh  red  beneath  the  surface.  Lores  and 
orbits  dusky,  the. ear  coverts  paler  and  faintly  tinged  with  flesh  pink; 
chin,  throat,  and  malar  region  white,  very  faintly  tinged  with  flesh 
pink,  especially  on  chin;  rest  of  under  parts  flesh  color,  deepest  on 
flanks,  paler  on  chest  and  breast,  where  narrowly  streaked  with  dusky. 
Bill  and  feet  as  in  adult.  Length  (skin),  5;  wing,  2.60;  tail,  2.03; 
exposed  culmen,  0.45;  tarsus,  0.71. 

Adult  female. — Xo.  11592S,  IT.S.N.M. ;  same  date,  etc.  Above  gray- 
ish olive,  becoming  gradually  paler  ami  more  grayish  (nearly  "  hair 
brown")  on  rump  and  upper  tail-coverts;  crown  somewhat  streaked 
with  paler;  forehead,  superciliary  region,  and  malar  region  whitish, 
tinged  with  buffy  yellowish.  Chin  and  throat  burly  white;  rest  of 
under  parts  deep  buff-yellow,  the  chest  marked  with  a  few  very  indis- 
tinct dusky  streaks.  Bill  and  feet  as  in  the  male.  Length  (skin), 
4.80;  wing,  2.50;  tail,  2.05;  exposed  culmen,  0.48;  tarsus,  0.70;  middle 
toe,  0.40. 

An  adult  male  in  more  worn  plumage  (No.  125988,  U.S.N.M.;  Charles 
Island,  April  1 ;  O.  H.  Townsend)  is,  through  fading,  a  more  pronounced 
brown  color  above  than  the  example  described  above.  The  two  other 
adult  females  show  no  trace  of  streaks  on  the  chest. 


'A  little  darker  and  warmer  than  "clove  brown." 
Proc.  N.  M.  vol,  xix  37 
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Measurements  of  Pyrocephalw  carol ensis. 


Num- 
ber. 

Collec- 
tion. 

Sex  and  age. 

Locality. 

Date. 

Wing, 

Tail. 

Ex 
posed 
cul- 
men. 

Tar- 
sus. 

Mid. 
die 
toe. 

115924 
115925 
115926 
125988 
115927 
115928 
115929 

V.  S. 
U.  S. 

u.  s. 
u.  s. 

U.S. 
TJ.  S. 

u.  s. 

Adalt  male  

 do  

 do  

 do  

Immature  male . 

Adult  female  . . . 
....do  

Charles  Island  

 do  

 do  

 do  

 do  

 do  

 do  

Apr.  8,1888 

 do  

 do  

Apr.  1,1891 
Apr.  8,1888 

 do  

 do  

2.57 
2.65 
2. 50 
2.60 
2.60 
2. 50 
2.51 

2.03 
2.05 
2. 00 
2.05 
2.  03 
2.  05 
2. 05 

0.47 
.45 
.42 
.47 

.45 
.48 
.45 

0.70 
.72 
.72 
.70 
71 
.70 
.70 

0.37 
.40 
.40 
.43 
.43 
.40 
44 

2.  55 

2.04 

.45 

.71 

41 

PYROCEPHALUS  ABINGDONI,  Ridgway. 

Pyroceplmlua  nanus  (nec  Gould),  Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XII,  1889,  p. 

112  (part)  (Abingdon  Island). 
Pyrocephalw  abingdoni,  Ridgway,  Proc.  U.  S.  Nat.  Mns.,  XVII,  Xo.  1007,  Nov.  15, 

1894,  p.  3S7  (Abingdon  Island,  Galapagos  Archipelago;  collection  U.  S.  Nat. 

Mas.). 

Specific  characters. — Similar  to  P.  carolemis,  Ridgway,  of  Charles 
Island,  in  color  of  back,  etc.,  but  red  of  under  parts  very  different — 
flame  scarlet  or  orange  chrome  instead  of  vermilion.  (Female  and 
young  unknown.) 

Range. — Galapagos  Archipelago :  ?  Bindloe  Island  (Habel,  Baur  and 
Adams);  Abingdon  Island  (Townsend). 

Adult  male. — Type,  No.  116134,  U.S.N.M.;  Abingdon  Island,  Gala- 
pagos, April  16,  1888;  O.  H.  Townsend.  Pileum  intense  scarlet  or 
scarlet- vermilion,  paler,  more  orange  red,  on  forehead;  entire  under 
parts  orange-red  ("orange  chrome"),  the  under  tail-coverts  paler, 
inclining  to  salmon  color ;  ear-coverts,  hind  neck,  back,  etc.,  clove 
brown  (very  nearly  same  color  as  in  P.  carolensis).  Length  (skin), 
4.95;  wing,  2.55  (?);  tail,  2.10  (?);  exposed  culmen,  0.48;  width  of  bill 
at  base,  0.23;  tarsus,  0.75. 

Another  adult  male  (No.  116135,  U.S.N.M. ;  same  date,  etc.)  is  similar, 
but  has  the  pileum  deeper  red  (intense  vermilion)  and  the  fore  neck  and 
chest  slightly  tinged  with  vermilion.  Exposed  culmen,  0.45 ;  width  of 
bill  at  base,  0.25;  tarsus,  0.73.  (Wing  and  tail  too  imperfect  for  meas- 
urement.) 

An  adult  male  from  Bindloe  Island  in  Dr.  Baur's  collection  is  simi- 
lar in  color  of  back,  etc.,  to  these  Abingdon  examples,  but  the  under 
parts  are  very  different,  the  anterior  half  being  pnre  scarlet  and  the 
posterior  half  very  abruptly  pale  saturn  red.  The  bill  is  also  extremely 
narrow.  Whether  the  differences  are  of  an  individual  character  or  char- 
acteristic of  the  locality  can  not  be  determined  from  only  one  specimen. 
Length  (skin),  4.40;  wing,  2.48;  tail,  2.12;  exposed  culmen,  0.40 ;  width 
of  bill  at  base,  0.20;  tarsus,  0.67. 
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Measurements  of  Pyrocephahii  abingdoni. 


Num- 
ber. 

roller 
tiou 

S«x  and  age. 

Locality. 

Date. 

Wing. 

Tail. 

Ex- 
posed 

men 

T 

MB. 

Mid- 
dle 

too. 

116134 

u.  s. 

Abingdon  Island.. 

Apr.  16, 1888 

(2. 55) 

(2. 10) 

0.  48 

0.  75 

0.42 

116135 

u.  s. 

 do  

 do  

 do  

.45 

.73 

.41 

1H5698 

u.  s. 

 do  

 do  

 do  

'(2.'<j6) 

'(%  13) 

.45 

.77 

.12 

13569& 

II.  s. 

 do  

 do  

 do 

.48 

.76 

135700 

TL  S. 

 do  

 do  

 do  

{2. 55) 

.45 

.72 

.43 

149802 

u.  s. 

 do  

 do  

 do  

.45 

.70 

.44 

1498(13 

U.S. 

 do  

 do  

 do  

.48 

.75 

149801 

u.  s. 

Immature  male- 

 do  

 do  

"(2."  50) 

"2' 20 

.48 

.72 

149804 

u.  s. 

Adult  female  . . . 

 do  

 do  

(2.  48) 

2.  00 

.50 

.74 

.43 

149805 

u.  s. 

 do  

 do  

 do  

(2.45) 

(1.  95) 

.47 

.70 

149806 

u.  s. 

 do  

 do  

 do  

2.45 

2. 17 

.49 

.70 

.45 

U9807 

u.  s. 

 do  

.74 

.42 

2.45 

2. 12 

.73 

.43 

PYROCEPHALUS  DUBIUS,  Gould. 

Pyocephalus  dubius,  Gould,  Zool.  Voy.  Beagle,  Birds,  1841,  p.  46  (Galapagos 
Archipelago). — Ridgway,  Proo.  U.  S.  Nat.  Mus.,  XVII,  1894,  p.  368  (Chat- 
bam  Island;  descriptions,  synonymy,  etc.). 

Pyrocephaliis  nanus  (nec  Gould),  Auctorum,  part. 

Pyocephalus  minimus,  Ridgway,  Proc.  IT.  S.  Nat.  Mns.,  XII,  No.  767,  Feb.  5, 1890, 
p.  113,  in  text  (Chatham  Island,  Galapagos  Archipelago;  collection  U.  S.  Nat. 
Mus.). 

Specific  characters. — Decidedly  smaller  than  P.  nanus,  Gould,  and 
other  Galapagoan  forms;  adult  male  with  lower  parts  conspicuously 
paler  and  duller  red  than  pileum;  back,  etc.,  lighter  and  browner 
than  in  other  forms;  adult  female  with  conspicuous  superciliary  stripe 
and  under  parts  deep  ochraceous-buff,  the  throat  paler,  but  scarcely 
approaching  white. 

Range. — Galapagos  Archipelago :  Chatham  Island  (Darwin?,  Town- 
send,  Baur  and  Adams). 

Adult  male. — No.  72,  collection  of  Dr.  G.  Baur;  Chatham  Island,  June 
18, 1891.  Entire  pileum  glossy  dark  vermilion,  exactly  as  in  other 
forms;  lower  parts  pale  scarlet,  deepest  on  breast,  much  paler  on  throat, 
and  still  more  so  on  chin,  which  inclines  to  reddish  white.  Lores,  ear 
coverts,  and  upper  parts  in  general  deep  brown  (intermediate  between 
"seal"  and  "clove"),  decidedly  lighter  and  browner  than  in  other  forms; 
tips  of  wing-coverts,  edges  of  secondaries,  and  whole  of  outer  tail- 
feathers  paler,  more  grayish,  brown.  Length  (skin),  4.35;  wing,  2.23; 
tail,  1.90;  exposed  culmen  0.38;  tarsus,  0.05;  middle  toe,  0.35. 

Xearly  adult  male. — Specimen  marked  "  B,"  collection  of  Dr.  G.  Baur; 
Chatham  Island,  June  16.  Much  like  the  fully  adult  male,  as  described 
above,  but  red  of  pileum  paler  and  mixed  with  many  partly  brown  feath- 
ers, that  of  under  parts  very  much  paler  (deep  salmon  color,  very  much 
paler  on  chin  and  throat),  and  upper  parts  decidedly  lighter  warm 
grayish  brown.  Wing,  2.28;  tail,  2.05;  exposed  culmen,  0.36;  tarsus, 
0.65;  middle  toe,  0.35. 

Adult  female. — No.  63,  collection  of  Dr.  G.  Baur;  Chatham  Island, 
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Juno  17.  Forehead  and  broad  superciliary  stripe,  extending  from  nos- 
trils to  occiput,  ochraeoous-buff;  rest  of  pileum  nearly  same  color,  but 
broadly  streaked  witli  deep  hair  brown,  these  streaks  so  broad  on  hind 
part  of  crown  as  to  nearly  conceal  the  buflf'y  edgings.  Ear  coverts,  hind 
neck,  back,  scapulars,  and  lesser  wing-coverts  uniform  hair  brown,  the 
rump,  upper  tail-coverts,  and  broad  tips  of  greater  and  middle  wing- 
coverts  paler  and  tinged  with  buffy;  secondaries  edged  for  terminal 
half  with  pale  buffy  grayish,  and  broadly  margined  at  tips  with  buffy 
grayish  white.  Malar  region,  chin,  and  throat  pale  buff,  deeper  lat- 
erally; rest  of  under  parts  deep  buff,  becoming  rather  clearer  and 
brighter  posteriorly,  and  everywhere  devoid  of  the  least  trace  of 
streaks.  Length  (skin),  4.25;  wing,  2.21;  tail,  1.88;  exposed  culmen, 
0.38;  tarsus,  0.65;  middle  toe,  0.32. 

Immature  male. — No.  123,  collection  of  Dr.  G.  Baur;  Chatham  Island, 
June  25.  .Much  like  the  adult  female,  as  described  above,  but  top  of 
head  nearly  uniform  grayish  brown,  like  back,  though  showing  indis- 
tinctly defined  broad  streaks  of  darker  and  lighter,  with  a  few  concealed 
bright  yellow  spots  on  center  of  crown;  anterior  part  of  forehead  and 
superciliary  stripe,  however,  deep  buffy,  as  in  the  female;  buff  of  under 
parts  deeper  and  yellower.  Length  (skin),  4.25;  wing,  2.30;  tail,  1.92; 
exposed  culmen,  0.39;  tarsus,  0.63;  middle  toe,  0.38. 

The  adult  male  described  is  the  brightest  colored  one  in  a  series  of 
eight,  the  remainder  being  more  or  less  paler  scarlet  beneath.  This 
conspicuous  difference  of  intensity  between  the  red  of  the  pileum  (which 
is  exactly  as  in  other  forms)  and  that  of  the  lower  parts  is,  next  to  the 
small  size,  the  most  striking  character  of  the  present  form. 

Two  other  females  in  Dr.  liaur's  collection  differ  from  that  described 
in  having  an  appreciable  (though  in  case  of  one  very  faint)  yellow  tinge 
to  the  posterior  under  parts. 

Another  immature  male,  also  in  Dr.  Baur's  collection,  is  quite 
decidedly  yellowish  on  the  posterior  lower  parts,  the  under  tail-cov- 
erts and  malar  region  being  nearly  maize  yellow. 

There  can  be  little  doubt,  I  think,  that  Gould's  Pyroeephalus  (htbiux 
was  based  on  a  female  or  immature  male  of  this  form,  but  the  question 
can  be  determined  positively  only  by  examination  of  the  type,  now  in 
the  British  .Museum.  The  original  description  certainly  fits  the  female 
very  well,  and  the  measurements  of  the  type,  recently  made  for  me  by 
Dr.  Sclater,  indicate  a  very  small  bird;  smaller,  in  fact,  than  the  small- 
est in  the  scries  of  sixteen  specimens  from  Chatham  Island. 

Some  of  Dr.  Sclater's  measurements  are  materially  different  from 
those  given  by  Gould,  as  the  following  will  show.  For  convenience  of 
comparison,  the  fractions  of  the  latter  are  changed  from  duodecimals 
to  decimals: 

Measurements  of  Pyrocephaliw  dubim. 


Authority. 

Wing. 

Tail. 

Exposed 
culmen. 

Tarsus. 

0.60 
.00 
.62 

Specimen. 

Gould  

2. 26 
2. 15 
2.20 

1.77 
1,  60 
1.80 

J-Type  of  P.  dubius,  Gould. 
No.  125989,  U.S.N. M. 

0. 40 
.45 

Smallest  female  from  Chat- 
Lam  Island. 

KO.  1116. 
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This  very  distinct  form  was  separated  by  me,  provisionally,  from  P. 
nanus,  as  P.  minimus,  in  the  paper  above  cited,  without  being  described 
in  detail.  The  fourteen  specimens  subsequently  received  bring  out 
very  strongly  its  distinctive  characters,  and  show  it  to  be  very  different 
indeed  from  P.  nanus  and  its  nearer  allies,  from  which,  in  any  plum- 
age, specimens  may  be  distinguished  at  a  glance. 


MeaituremmU  of  Pyrocephalue  dubim. 


Num. 
ber. 

Collec- 
tion. 

Sex  and  age. 

Locality. 

Date. 

Wing. 

Tail. 

Ei- 
posed 

oul- 
men. 

Tar- 
BUS. 

Mid- 
dle 

115961 
115962 
125990 
135604 
135665 
72 
93 
104 
105 

^ 

V 

123 

6 

63 
1255)89 
135662 
135663 

U.S. 
U.S. 

U.S. 

u.  s. 

U.S. 
B.  &  A. 
B.  &  A. 
B.  &A. 
B.  &  A. 
B.  &  A. 
B.  &  A. 
B.&  A. 
B.  &  A. 
B.  &  A. 
B.  &  A. 
B.&  A. 
B.  &  A. 

U.S. 

U.S. 

u.  s. 

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do   

 do  

 do  

Immature  male . 
 do  

Adult  female ... 

 do  

 do  

 do  

 do  

Adult,'  female!. 

Chatham  Island 

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

Average  . 

Apr.  5,1888 

 do  

Mar.  30, 1891 
Apr.  4,1888 

 do  

June  18, 1888 
June  20, 1888 
June  22, 1888 

 do  

June  10, 1883 

 do  

June  12, 1888 
June  16, 1888 
June  25, 1888 
June  16, 1888 

 do  

June  17, 1888 
Mar.  30, 1888 
Apr.  4,1888 
 do  

2.28 

"i'.ih" 

1.95 

'Y.kY 

0.41 
.40 

.35 

.39 
.38 
.38 
.36 

!40 
.42 
.40 
.40 
.36 
.35 
.36 
.42 
.38 
.35 

0.68 
.65 
.67 
.67 
.68 
.70 
.72 
.68 
.70 
.69 
.73 
.64 
.86 
.61 
.73 
.68 
.70 
.65 
.62 
.65 

0.38 
.39 
.39 
.40 
.38 
.36 
.36 
.38 
.30 
.35 
.33 
.37 
.34 
.34 
.33 
.38 
.35 
.38 
.35 
.39 

2.23 
2.23 
2.29 
2.22 
2.35 
2.37 
2.32 
2.30 
2.28 
2.27 
2.26 
2.08 
2.23 
2.20 
2.18 
2.24 

1.85 
1.80 
2.02 
1.87 
1.98 
2.00 
2.05 
1.89 
1.93 
1.95 
1.97 
1.91 
1.93 
1.83 
1.85 
1.85 

2.23 

1.92  |   .38  j  .70 

.36 

Family  OXJOULID^. 

Genus  COCCYZUS,  Vleillot. 

Coccyzus,  Vieillot,  Analyse,  1816,  p.  28.    Type,  Cuculus  americanus,  Limueus. 

Range. — Temperate  and  tropical  America  in  general.  Galapagos 
Archipelago  (one  species  of  wide  range  on  South  American  continent). 

COCCYZUS  MELANOCORYPHUS,  Vieillot. 

CoccyzuB  melanocoryphus,  Vieillot,  Nouv.  Diet.  d'Hiat.,Nat.,  VIII,  1817,  p.  271.— 
Eidgway,  Proo.  U.  S.  Nat.  Mus.,  XII,  1889  (1890),  p.  113  (Chatham  and 
Charles  islands,  Galapagos  Archipelago). — Shelly,  Cat.  Birds  Brit.  Mns., 
XIX,  1891,  p.  307. 

Range. — The  greater  part  of  South  America;  south  to  Argentine 
Republic  and  southern  Brazil,  north  to  Ecuador  and  Guiana.  Gala- 
pagos Archipelago:  Charles  and  Chatham  islands  (Townsend,  Baur 
and  Adams). 

Chatham  Island,  male  adult,  April  5,  1888;  Charles  Island,  male 
adult,  April  8, 1888;  immature  male,  April  1, 1891,  and  immature  bird 
with  sex  undetermined,  date  same  as  the  last;  all  collected  by  Mr. 
C.  H.  Townsend,  naturalist  of  the  United  States  Fish  Commission 
steamer  Albatross. 

These  specimens  I  am  unable  to  distinguish  from  mainland  examples, 
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though  the  adult  male  from  Charles  Island  has  the  bill  considerably 
deeper  and  broader  at  the  base  than  any  mainland  specimens  with 
which  I  have  been  able  to  compare' it. 

ASCERTAINED    RANGE    OF    THE    GENUS    COCCTZUS,  VIEILLOT,    IN    THE  GALAPAGOS 
ARCHIPELAGO. 


OUT 
6ALAPA 

\  

LINE  CHART 
OF  THE 

60S  ISLANDS. 

?1.Cri*,p*,/     *L"MAftte  1 

,               OjtKVI*  1.  jt 

ft-  ifcwrV- ■%w_w"/' 

HBrattUA, 

 • 

\   

1.  Coecyzua  melanocoryphm,  Vieillot. 
Measurements  of  the  Galapagos  specimens  are  as  follows: 
Measurements  of  Coccyzm  melanocffryphus. 


Num- 

Collec- 

ber. 

tion. 

115930 

XT.  S. 

125091 

TJ.  S. 

125992 

U.  S. 

115963 

D.S. 

Sex  and  age. 


Immature  male . 

....do  

Adnlt  male  


Charles  Is- 
land. 

 do  

 do  

Chatham  Is- 
land. 

Average 


Apr.  8,1838 

Apr.  1.1891 

 do  

Apr.  5,1888 


Wing. 

[  Ex- 
:  men. 

Bill 
from 
nos- 
tnL 

Tar- 

Mid- 
dle 
toe. 

4.55 

5  35  0.95 

0.43 

l.U 

0.72 

4.42 
4.70 
4.62 

5.20   I  .90 

5.67  1  .95 

5.68  .88 

.42 
.43 
.45 

1.05 
1.13 
1.05 

.72 
.75 
.75 

4.57 

5.42+:  .92 

1 

.43 

1.08+ 

.74+ 

NO.  1116. 
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Family  STKIGIDiE. 
Genus  STRft,  Linnseus. 

Strix,  LlNNJiUS,  Syst.  Nat.,  10th  ed.,  I,  1758,  p.  92.    Type,  by  elimination,  S.  aluoo, 
Linnasus  (10th  ed.,  nec  ed.  12). 

Range. — Cosmopolitan  (except  colder  regions,  New  Zealand,  and 
parts  of  Polynesia).   Galapagos  Archipelago  (one  peculiar  species). 

ASCERTAINED  RANGE  OF  THE  GENUS  STRIX,  LINNAEUS,  IN  THE  GALAPAGOS 
ARCHIPELAGO. 


OUT 

6ALAPA 

INE  CHART 
OF  THE 

60S  ISLANDS. 



_  „             /    AL8EMABLI  1. 

CH*TH*.U  1  f  J 

ft  £ne^*~~~^^r 

I  ! 

9 

<C3H00°  1. 

1 

1.  Strix  punctatissima,  Gray. 


STRIX  PUNCTATISSIMA,  Gray. 

Strix punctatisnma,  G.  E.  Gray,  in  Zool.  Voy.  Beagle,  III,  Birds,  1841,  34,  pi.  IV, 
(James  Island,  Galapagos  Archipelago :  collection  British  Mus.) ;  Gen.  Birds, 
I,  1844,  p.  41;  Hand-1.,  I,  1869,  p.  52.— Bonaparte,  Consp.  Av.,  I,  1850,  p. 
55— Kaup,  Contr.  Orn.,  1852,  p.  118;  Trans.  Zool.  Soc,  IV,  1859,  p.  246.— 
Hartlaub,  Jour,  fur  Orn.,  1854,  p.  170.— Strickland,  Orn.  Syn.,  1, 1855,  p. 
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182.— Sclateu  and  Sai.vix.  Proc.  Zool.  Soc,  1X70,  p.  323  (Indefatigable 
Island);  Nom.  Av.  Neotr.,  1S73,  p.  116. — Salvin,  Trans.  Zool.  Soc.,  IX,  Pt.  ix, 
1876,  p.  494  (James,  Indefatigable  and  Abingdon  islands). — Ridgway,  Proc. 
II.  S.  Xat.  Mns.,  XII,  1889,  pp.  120,  122,  123,  124  (James,  Indefatigable,  and 
Abingdon  islands.) 

Slrix  pratincola  (nec  Bonaparte),  Siiarpe,  Cat.  Birds  Brit.  Mus.,  II,  1875,  p.  291 
(part). 

Specific  characters. — .Much  smaller  and  darker  than  any  of  the  con- 
tinental forms  of  the  genus;  face  rich  rusty  brown,  under  parts  rich 
tawny,  more  or  less  barred  with  dusky,  and  upper  parts  with  blackish 
brown  predominating. 

Range. — Galapagos  Archipelago :  Indefatigable  Island  (Habel) ;  James 
Island  (Darwin);  Abingdon  Island  (Habel). 

"  Colour. — Head  and  feathers  within  facial  disk,  glossy  ferruginous 
brown,  those  forming  the  margin  of  it,  same  coloured,  with  their  tips  dark 
brown.  Back  of  head  and  throat  smoky  brown,  mottled  with  numerous 
small  white  dots,  on  the  tips  of  the  feathers.  Back  and  wing-coverts 
the  same,  with  the  white  spots  larger  and  purer.  Wings:  Primaries 
same  dark  brown,  mottled  with  dull  chestnut  red ;  the  tip  of  each,  with 
the  exception  of  the  three  first,  is  marked  with  a  triangular  white  spot, 
of  the  same  kind  with  those  over  the  rest  of  the  body,  but  larger.  Tail, 
transversely  barred  with  brown  and  reddish  fulvous,  and  the  extreme 
points  mottled  with  white.  Under  surface.  Breast,  belly  and  lining 
of  wings,  fulvous,  mottled  with  brown ; — the  feathers  being  transversely 
barred  with  narrow  brown  lines.  Under  side  of  tail,  pale  gray,  with 
well  denned  transverse  bars  of  a  darker  gray.  Short  downy  feathers 
on  tarsi,  of  a  brighter  fulvous  than  the  rest  of  the  under  surface. 

"Form. — Third  primary  rather  longer  than  second;  first  equal  to 
third.  Wing,  exceeding  the  tail  in  length  by  nearly  one  inch  and  a 
quarter.  Short  feathers  on  the  tarsus,  extending  about  one-third  of  its 
length,  below  the  knee.  Tarsi,  elongated.  Toes  and  lower  part  of  tarsi, 
with  few  scattered  brown  hairs. 

In.  In. 

"Total  length   13i    Tarsi   2ft 

Wing   9J    Tip  of  beak  to  rictus   1£ 

Tail   4£    Middle  toe,  from  root  of  claw  to 

base   1^ 

"Habitat,  James  Island,  Galapagos  Archipelago,  (October). 

"I  am  indebted  to  Mr.  G.  B.  Gray  for  the  description  of  this  species, 
which  is  deposited  in  the  British  Museum.  Only  one  specimen  was 
obtained  during  our  visit  to  the  Galapagos  Archipelago ;  and  this  formed 
part  of  the  collection  made  by  the  direction  of  Captain  FitzRoy. 

"This  owl  is  in  every  respect  a  true  Strix;  it  is  fully  a  third  less 
than  the  common  species  of  Europe,  and  differs  from  it  in  many  respects, 
especially  in  the  darker  colouring  of  its  plumage.  The  colouring  of 
the  Plate  is  not  perfectly  accurate  in  its  minuter  details."  (Darwin.) 

Neither  Mr.  Townsend  nor  Messrs.  Baur  and  Adams  met  with  this 
species  on  any  of  the  islands. 


NO.  1U6. 


PROCEEDINGS  OF  THE  XATWXJL  MFSEFM. 


5-S5 


Family  BUBONIDJTC. 
Genus  ASIO,  Brisson. 
Jsio,  Brisson,  Orn.,  I,  1760,  p.  28.    Type,  Strix  otua,  Limueus. 

Range. — Nearly  cosmopolitan  (wanting  in  New  Zealand  and  Aus- 
tralia and  parts  of  Polynesia).  Galapagos  Archipelago  (one  peculiar 
species). 

ASCERTAINED  RANGE  OF  THE  GENUS  ASIO,  3IRISSON,  IN  THE  GALAPAGOS  ARCHIPELAGO. 


9ALAP» 

•INC  CHART 
OF  THE 

60S  ISLANDS. 

^*""A>  Hi. 

^kHNMON  1. 

^T0W,"'U 

_                      /"     *LBEM*HLE  1. 

'I  9 

9 

<^3hoob  1.* 

1 

1.  Asio  galapagoensis  (Gould). 


ASIO  GALAPAGOENSIS  (Gould). 

Otue  (Brachyotus)  galapagoensis,  Gould,  Proc.  Zool.  Soc.,  Pt.  v,  1837,  p.  10  (Gala- 
pagos Islands;  collection  Zool.  Soc). 

Otua  galapagoensis,  Gould,  iu  Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  32,  pi.  m 
(James  Island). — Gray,  Gen.  Birds,  I,  1844,  p.  40.—  Sclater  and  Salvin, 
Proc.  Zool.  Soc,  1870,  p.  323  (Indefatigable  Island). 

Brachyotus  galapagoensis,  Bonaparte,  Consp.  Av.,  1, 1850,  p.  51. — Cassin,  Illustr. 
Birds  Cal.,  Tex.,  etc.,  1854,  p.  183.— Hartlatjb,  Jour.  fur.  Orn.,  1854,  p.  170. 

Asio  galapagoensis,  Strickland,  Orn.  Syn.,  I,  1855,  p.  211. — Ridgway,  Proc. 
U.  S.  Nat.  Mns.,  IV,  1881  (Apr.  6,  1882),  p.  371  (synonymy),  XII,  1889  (1890), 
pp.  120,  122,  123  (James  and  Indefatigable  islands). 
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[Brachyotue  palustris.]  c.  galapagoensis,  Cotes,  Birds  N.-W.,  lv74,  p.  307. 

Agio  galapagensis,  Salvin,  Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  493  ( James  and  In- 
defatigable islands). 

[Asio  accipitHnuB.]  y.  Asio  galapagoenHsr  Sharpe,  Cat.  Birds  Brit.  Mus.,  II,  1875, 
p.  238. 

Asio  atripitrinus  (nec  Strix  accipitrina,  Pali^as),  Sharpk,  Cat.  Birds  Brit.  Mus.,  II, 
1875,  p.  234  (part). 

Specific  characters. — Similar  to  A.  accipitrinus  (Pallas),  but  smaller 
(wing  1 1-ll.flO) ;  legs  marked  with  narrow  dusky  bars,  and  under  parts 
with  a  greater  or  less  number  of  transverse  dusky  bars:  dorsal  region 
irregular  barred  or  transversely  spotted  with  fnlvous ;  outer  webs  of 
primaries  with  the  brown  spaces  more  extensive  than  the  fulvous  ones 
on  the  basal  portion. 

Range. — Galapagos  Archipelago:  Albemarle  Island  (Baur  and  Ad- 
ams); Hood  Island  (Baur  and  Adams);  Indefatigable  Island  (Habel) ; 
Jameslsland  (Darwin);  Tower  Island  (Baur  and  Adams);  Bindloe  Island 
(Baur  and  Adams). 

"Colour. — Facial  disc;  plumose  feathers  immediately  around  the 
eyes,  nearly  black,  tipped  with  glossy  fulvous ;  those  nearer  the  margin 
are  white  at  their  base,  and  only  slightly  tipped  with  a  darker  brown. 
Between  the  eyes  a  band  of  small  fulvous  feathers  with  a  central  streak 
of  dark  brown,  passing  backward,  blends  into  the  plumage  of  the  nape. 
Back  of  head  and  throat  streaked  with  fulvous  and  brown,  the  centre 
of  each  feather  being  brown,  and  its  edges  fulvous.  Interscapular  re- 
gion and  the  feathers  of  the  wing,  coloured  in  the  same  manner,  but  the 
fulvous  part  is  indented  on  each  side  of  the  shaft  in  the  brown,  giving  an 
obscurely  barred  appearance  to  these  feathers.  Primaries  brown,  with 
large  rounded  marks  of  fulvous ;  those  on  the  first  feather  being  smaller, 
and  almost  white:  wing-coverts  brown,  and  but  little  mottled.  Tail 
with  transverse  bars  of  the  same  brown  and  fulvous,  the  latter  colour 
much  clearer  and  stronger  on  the  external  feathers ;  in  the  central  ones, 
the  fulvous  part  includes  irregular  markings  of  the  dark  brown.  I'ndcr 
surface. — Throat  and  breast,  with  center  of  each  feather  brown,  edged 
with  fulrousj  the  former  colour  being  predominant.  On  the  belly  and 
under  tail-coverts  the  brown  coloured  marks  on  the  shafts  are  narrow, 
but  they  are  united  to  narrow  transverse  bars,  which  form  at  the  points 
of  intersection  marked  something  like  arrow-heads.  The  fulvous  tint  is 
here  predominant.  Downy  feathers  on  thighs  same  fulvous  colour  as 
rest  of  body.    Bill  black. 

"  Form. — Second  primary  scarcely  perceptibly  longer  than  the  first, 
and  fourth  rather  longer  than  first.  Tarsi  thickly  clothed  with  short 
feathers  to  the  root  of  the  nails. 

In.  In. 

"Totallength  ----   13^    Middle  toe  to  root  of  nail   lyV 

"Wings  -   11      From  tip  of  l>e;ik  to  interior  edge  of 

Tail   6        nostril   .ft 

Tarsi  -   2 

"  Habitat,  James  Island,  Galapagos  Archipelago,  (October). 
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"  Mr.  Gould  informs  me,  that  'this  species  has  most  of  the  essential 
characters  of  the  common  short-eared  owl  of  Europe  (Strix  hrachyota), 
but  differs  from  it,  and  all  the  other  members  of  the  group,  in  its  smaller 
size  and  darker  colouring.' 

"The  lesser  proportional  size  of  the  fulvous  marks  on  the  first  prima- 
ries, and  on  the  tail,  and  the  peculiar  transverse  brown  marks  on  the 
feathers  of  the  belly,  easily  distinguish  it  from  the  common  short-eared 
owl.    The  specimen  described  is  a  male  bird."  (Darwin.) 

This  local  form  of  the  cosmopolitan  A.  accipitrinus  is  much  smaller 
than  the  continental  bird,  and  rather  darker  in  color  than  the  darkest 
specimens  of  the  latter.  The  markings  on  the  lower  parts,  especially  on 
the  sides,  flanks,  abdomen,  and  under  tail-coverts,  instead  of  being 
simply  linear,  are  complicated  by  transverse  bars  which  coalesce  with 
the  longitudinal  stripes,  producing  something  like  a  "herring  bone" 
pattern,  though  some  of  the  markings  are  distinctly  hastate.  A  ten- 
dency to  similar  markings  is  very  rarely  seen  in  A.  accipitrinus,  but 
in  A.  galapagoensis  they  are  exaggerated  and  constant. 


Measurements  of  Asio  galapagoensis. 


Num- 
ber. 

Collec- 
tion. 

Sex  and  age. 

Locality. 

Date. 

"Wing. 

Tail.  |c»l- 
men. 

Tar- 
sus. 

Mid- 
dle 
toe. 

216 
506 

B.  &  A. 
B.  &  A. 
B.  &A. 

Adult  male . 

 do  

 do  

Hood,  Galapagos  

Tower,  Galapagos. . . 
North  Albemarle, 
Galapagos . 

July  5,1881 
Sept.  3, 1891 
Aug.  11,1891 

11. 10 
11. 00 
11.90 

4.82  .  0.80 
5.  38      . 80 
5.:S8  .  .81 

1.95 
1.75 
1.95 

1. 06 
1.12 
1.04 

11.33 

5. 13      . 80 

1.88 

1.07 

i 

Family  BUTEONIDA 

Genus  BUTEO,  Cuvier. 

Buteo,  Cuvier,  Lec.  Anat.  Comp.,  I,  Pt.  n,  Ois.,  1799-1800.    Type,  Faleo  buteo, 
Linnaeus. 

Range. — Cosmopolitan  (except  Australia,  Xew  Zealand,  and  parts  of 
Polynesia).  Galapagos  Archipelago  (one  peculiar  species,  closely 
related  to  a  widely  dispersed  continental  American  species). 

BUTEO  GALAPAGOENSIS  (Gould). 

Polyborus  galapagoensis,  Gould,  Proc.  Zool.  Soc,  Pt.  v,  1837,  p.  9  (Galapagos 
Islands;  collection  Zool.  Soc). 

Vraxirex  galapagoensis,  Gould,  Zool.  Voy.  Beagle,  III,  BirdB,  1841,  p.  23,  pi.  n 
(James  Island). — Sclater  and  Salvin,  Proc.  Zool.  Soc,  1870,  p.  323  (Inde- 
fatigable and  Abingdon  islands). 

Buteo  galapagoensis,  Eidgway,  Proc.  U.  S.  Nat.  Mas.,  XII,  1889,  pp.  113, 120, 121, 
122,  123,  124,  128  (Indefatigable,  Chatbam,  and  Abingdon  islands). 

Buteo  galapagensis,  Suxdevall,  Proc.  Zool.  Soc,  1871,  p.  125.— Sclater  and 
Salvin,  Nom.  At.  Neotr.,  1873,  p.  119.— Sharps,  Cat.  Birds  Brit.  Mus.,  I, 
1874,  p.  170.— Salvin,  Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  495  (Indefatiga- 
ble and  Abingdon  islands). 

"Buteo  leucops,  Gray,  Cat.  Acnpite,  1848,  p.  36"  (Sharpe). 

Pwcilopternis  infulatus,  Kaup,  Contr.  Orn.,  1850,  p.  76  (Galapagos  Islands;  col- 
lection Brit.  Mus.;=jnv.). 
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Specific  characters. — Similar  to  B.  sicainsoni,  Bonaparte,  but  larger, 
with  proportionally  larger  bill  and  feet. 

Range. — Galapagos  Archipelago:  South  Albemarle  Island(Baur  and 
Adams);  Duncan  Island  (Baur  and  Adams);  Hood  Island  (Habel)  ;i 
Chatham  Island  (Townsend,  Baur  and  Adams);  Barrington  Island 
(Banr  and  Adams);  Indefatigable  Island  (Darwin  ?,  Habel,  Albatross, 
Baur  and  Adams);  James  Island  (Darwin) ;  Bindloe  Island  (Baur  and 
Adams);  Abingdon  Island  (Habel,  Albatross). 

ASCERTAINED  RANGE   OF  THE   GENUS   BUTEO,  CUVIER,  JN  THE   GALAPAGOS  ARCHI- 
PELAGO. 


— - 

OUT 
6ALAPA 

\  

LINE  CHART 
OF  THE 

GOS  ISLANDS. 

{\«ttMMN  1, 

1 

Op"' 

MtWIST.  ^ 

Chatham  i  f  / 

S t  : 

-^BrattUh. 

I  ! 

1 

1.  Buteo  galapagoenaia  (Goald). 


Adult  male  (dark  phase). — No.  116136,  U.S.N.M.;  Abingdon  Island, 
April  16, 1888;  C.  H.  Townsend.  Nearly  uniform  dark  sooty  brown, 
inclining  to  brownish  black  on  head,  lighter  and  tinged  with  rusty  on 
sides,  flanks,  abdomen,  and  tibia?,  where  the  feathers  have  more  or  less 
distinct  terminal  margins  of  lighter  brown;  under  tail-coverts  with 

1  Seen,  but  not  collected. 
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broad  white  bars,  mostly  concealed,  except  on  longer  feathers,  where 
the  whitish  bars  nearly  equal  the  dark  brown  interspaces  in  extent; 
secondaries  darker  brown  than  wing-coverts,  crossed  by  four  or  five 
(exposed)  broad  obsolete  bars  of  a  still  darker  shade,  and  margined 
terminally  with  pale  grayish,  brown ;  primaries  brownish  black,  slightly 
grayer  on  outer  webs,  where  traces  of  obsolete  darker  bars  can  be  dis- 
covered on  second  to  fourth  quills;  inner  webs  of  primaries,  on  under 
surface,  anterior  to  emarginations,  grading  from  white  on  first  quill  to 
brownish  gray  on  the  innermost,  all  marked  with  broken  bars  and 
freckling  of  brownish  gray ;  under  wing-coverts  plain  dark  sooty  brown, 
the  greater  series  rather  paler  and  barred,  especially  on  inner  webs, 
with  light  grayish.  Upper  tail-coverts  barred  on  outer  webs  with  white 
and  dark  brown,  their  inner  webs  with  light  grayish  brown  and  dark 
brown,  the  lighter  and  darker  bars  nearly  equal  in  width.  Tail  gray- 
ish brown,  with  more  or  less  of  a  hoary  cast  (especially  on  the  newer 
feathers),  crossed,  beyond  tips  of  upper  coverts,  by  about  nine  bars  of 
dusky,  of  which  the  last  is  broadest  and  succeeded  by  a  narrow  term- 
inal band  of  whitish  brown  (dirty  white  on  newer  feathers).  Biil  gray- 
ish black,  paler  (light  bluish  in  life"?)  basally;  cere  yellowish;  legs  and 
feet  yellowish,  claws  grayish  black.1  Length  (skin),  19.25;  wing, 
15.50;  tail,  S;  culmen,  1.07;  tarsus,  3.03;  middle  toe,  1.70. 

Adult  female  (dark  phase). — No.  116058,  U.S.X.JI.;  Indefatigable 
Island,  April  12,  1888;  C.  H.  Townsend.  Similar  to  the  adult  male,  as 
described  above,  but  underparts  (except  under  tail-coverts)  quite  uniform 
dark  sooty  brown;  inner  webs  of  i>rimaries,  anterior  to  emarginations, 
without  bars,  but  thickly  freckled  with  darker  and  lighter  brownish 
gray.  Length  (skin),  21;  wing,  16.10;  tail,  8.55;  culmen,  1.25;  tarsus, 
3.20;  middle  toe,  1.05. 

Young  female.— So.  131672,  U.SJOl.;  Chatham  Island,  March  30, 
1891 ;  C.  H.  Townsend.  General  color  of  upper  parts  dark  sooty  brown, 
but  this  broken  on  head  and  neck  by  streaks  of  buff  and  on  back, 
scapulars,  wing-coverts,  and  rump  by  subbasal  spots  and  edgings  of 
the  same;  reiniges  as  in  adults;  upper  tail-coverts  irregularly  barred 
with  sooty  brown  and  ochraceous-buff;  tail  grayish  brown,  washed 
with  hoary  gray  on  middle  feathers,  crossed  by  numerous  bars  of  dusky 
(narrower  than  in  adult),  which  become  obsolete  toward  the  base  of  the 
tail,  the  last  one  much  the  broadest,  and  narrowly  tipped  with  pale 
brown  or  dirty  brownish  white;  the  inner  webs  of  the  rectriees  light 
pinkish  buff,  shaded  with  grayish  brown  and  marked  with  irregular 
narrow  dusky  bars,  rather  more  distinct  than  those  on  outer  webs. 
Under  parts  deep  ochraceous-buff,  marked  with  shaft  streaks  and  tear- 
shaped  spots  of  dark  sooty  brown,  largest  on  belly  and  flanks,  the 
thighs,  under  tail-coverts,  and  under  wing-coverts  transversely  spotted 

•Mr.  Adams,  in  his  manuscript  notes,  describes  the  fresh  colors  of  a  female  (age 
not  stated)  as  follows:  "Iris  ochraceous-buff;  cere  naples  yellow;  feet  and  legs 
maize  yellow," 
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with  the  same;  under  surface  of  primaries,  anterior  to  their  emargina- 
tions,  pale  buff,  or  buffy  white,  almost  immaculate.  Length  (skin),  22; 
wing,  16.50;  tail,  9;  culmen,  1.19;  tarsus,  2.90;  middle  toe,  1.95. 

Another  young  female,  from  Indefatigable  Island  (So.  116059; 
U.S.iT.M.,  April  12, 1888),  is  much  darker  than  the  one  described,  both 
above  and  below,  the  ochraceous-buff  markings  on  the  under  parts 
being  also  paler. 

This  insular  species  is  very  closely  related  to  B.  awainaoni,  Bona- 
parte, which  it  almost  exactly  resembles  in  coloration,  but  the  bill  and 
feet  are  very  much  stronger.  Only  dark-colored  adults  have  hitherto 
been  taken,  and  B.  galapagoensie  may  possibly  not  have  a  light-colored 
phase  of  plumage  as  has  B.  awainaoni. 


Measurements  of  Buteo  galapagoensis  (Gould). 


Num- 
ber. 

Collec- 
tion. 

Sex  and  age. 

Locality.        |  Date. 

"Wing. 

Tail. 

Cnl 
men, 
from 
cere. 

Tar- 
sus. 

Mid- 
dle 
toe. 

116136 
113 
280 

116058 

131672 

87 
281 

286 

287 
288 

U.S. 
B.  &A. 
B.&A. 

U.S. 

u.  s. 

B.&  A. 
B.  &  A. 

B.  &  A. 

B.&  A. 
B.<fc  A. 

Adult  male . .. 

 do  

 do  

Adult  female . 

Juvenile  f  e  - 

male. 
Adult  female  . 
 do  

 do  

 do  

 do  

Abingdon  Island. 
Chatham  Island. . 
Barringtou  la- 
laud. 

Indefatigable  Is- 
land. 
Chatham  Island . . 

Barringtou  Is- 
land. 
Indefatigable  Is- 
land. 

 do  

 do  

Apr.  16, 1888 
June  24, 1891 
July  19,  1891 

Apr.  12, 1888 

Mar.  30. 1891 

June  19, 1891 
July  10, 1881 

July  11, 1891 

 do  

July  12, 1891 

15.50 
15.10 
15. 12 

8.  00 
8.03 
9. 18 

1.07 
1.06 
1.04 

3. 03 
2.67 
2. 79 

1.70 
2.00 
1.80 

15.24 

8.40 

1.06 

2.83 

1.83 

16.10 

16.50 

16.75 
16.90 

16.62 

16.15 
16.  48 

8.56 

9.00 

8. 70 
8.  75 

9.35 

8.  33 
8.50 

1.25 

1.19 

1. 12 
1.20 

1. 21 

1.25 
1.24 

3. 20 

2.90 

2.86 
2.82 

2.93 

3.05 
2.86 

1.95 

1.95 

2. 02 
2. 10 

2. 10 

2.00 
2. 02 

16.50 

8.89 

1. 21 

2.95 

2.02 

Family  FREGATIDiE. 

Genus  FREGATA,  Cuvier. 
Fregata,  BRI880N,  Orn.  VI,  1760,  506.    Type,  Pelecanus  aquilus,  Liiinieus. 

Range. — Tropical  and  subtropical  seas  of  both  hemispheres;  Gala- 
pagos Archipelago. 

FREGATA  AQUILA  (Linnaeus). 

Pelecanus  aquilus,  Linnaeus,  Syst.  Nat.,  10th  ed.,  I,  1758,  p.  133. 

Tackypeies  aquilus,  Vieillot,  Gal.  Ois.,  1825,  pi.  274. — Sundevall,  Proc.  Zool. 

Soc.,1871,  p.  125  (Galapagos). 
Fregata  aquila,  Gould,  Zool.  Beagle,  III,  Birds,  1841,  p.  146  (Galapagos).— 

Salvin,  Trans.  Zool.  Soc.  Loud.,  IX,  Pt.  IX,  1876,  p.  497  (Galapagos).— 

Baikd,  Brewer,  and  Eidgway,  Water  Birds  N.  Amer.  II,  1884,  p.  128. — 

Eidgway,  Man.  N.  Amer.  Birds,  1887,  p.  83. 
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Range. — Intertropical  and  subtropical  seas  in  general.  Galapagos 
Archipelago:  No  special  locality  (Darwin,  Kinberg);  Chatham,  Barring- 
ton,  Tower,  and  Bindloe  islands  (Baur  and  Adams). 

ASCERTAINED  RANGE  OF  THE  GENUS  FREGATA,  CUVIER,  IX  THE  GALAPAGOS  ARCHI- 
PELAGO. 


OUT 
GALAPA 

f  

LINE  CHART 
OF  THE 

GOS  ISLANDS. 

at*"*'- 

7rowm. 

jT     ALBCMAMLC  1. 
PtCriltopktifi 

Ojhvi*  I.  ft 

jJ    Crimen  I, 

CPMTHAM  1. 

Ft.  Emi^r-~^^ 

tBratthlt. 

«JtssnQ> 

9 

1.  Fregata  aquila  (Linnaeus). 

2.  Fregata  aquila  minor  (GmeliD). 

FREGATA  AQUILA  MINOR  (Gmelin). 
Pelecanus  minor,  Gmelin,  Syst.  Nat.,  I,  1788,  p.  572. 

Tackypetes minor,  Bonaparte,  Coiisp.  Av.,  II,  1855,  p.  167  (part :  excl.  syn.  Attagen 
artel,  Gould1). 

Fregata  minor,  Ridgway,  in  Baird,  Brewer  aud  Ridgway's  Water  Birds  N.  Amer., 
II,  1884,  p.  128;  Manual  N.  Amer.  Birds,  1887,  p.  83. 

Range. — Central  Pacific  and  Indian  oceans.  Accidental  (?)  in  the 
Galapagos  Archipelago:  Tower  Island  (Baur  and  Adams). 


1 A  totally  distinct  species,  easily  recognized  by  the  white  flank-patch  of  the  adult 
male  and  other  perfectly  obvious  characters.    (See  p.  592.) 
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One  specimen  of  this  smaller  form,  an  adult  male,  was  obtained  at 
Tower  Island,  September  3,  1891,  by  Messrs.  Baur  and  Adams. 

Besides  being  considerably  smaller,  this  bird  differs  from  the  three 
examples  of  true  F.  aquila  in  coloration,  the  plumage  being  much  more 
glossy,  and  the  metallic  coloring  of  the  back  and  scapulars  brilliant 
green  mixed  with  a  little  purple,  instead  of  just  the  reverse.  The 
lesser  wing-coverts  also  have  a  large  area  of  dull  brownish  feathers, 
running  parallel  with  the  anterior  border  of  the  wing,  there  being  no 
trace  of  such  coloration  in  the  three  specimens  of  F.  aquila. 

The  measurements  of  this  specimen  are  herewith  given,  as  well  as 
those  of  three  adult  males  of  trne  F.  aquila  from  the  Galapagos  and  an 
equal  number  (the  smallest  of  six)  from  the  Bahamas. 


Measurements  of  Fregata  aquila  minor. 


Sex  and  age. 

Locality. 

Date. 

Wing. 

Tail. 

Cri- 
men. 

Mid- 
dle toe. 

Adult  male.. 

Sept.  3,1891 

22.80 

14.60 

3.  82 

2.06 

Measurements  of  Fregata  aquila  from  the  Galapagos. 

Adult  male.. 

Do  

Do  

Barrington  Island,  Galapagos  

Sept.  3,1891 
July  8,1891 

25  70 
25  51 
24.  30 

18  75 
18.  80 
18. 00 

4.  38 
4.38 

4.  05 

2. 18 
2.15 
2. 05 

Average  

25.  X7 

18  52 

4.  27 

2.13 

Measurements  of  Fregata  aquila  from  the  Bahamas. 


Adnlt  male.. 
I  Do  

Key  Verd,  Bahamas                          Feb.    3, 1892  |  23. 75  1  18. 00 

4.20 
4. 30 
4.12 

2.10 
2.05 

 do  do  !  24  45  18.75 

|  Do  

Average  '<                       24.10  18.17 

4.21 

2.07 

Whether  or  not  F.  aquila  minor  be  worthy  of  recognition  as  a  sepa- 
rate form  from  true  F.  aquila,  there  can  be  no  question  as  to  the  fact 
that  it  was  upon  this  form  that  Gmelin's  name  Peleeanus  minor  was 
based.  It  is  equally  certain  that  the  name  Attagen  artel,  Gould,  so 
generally  quoted  as  a  synonym  of  F.  minor,  does  not  at  all  belong  to 
the  latter  bird,  but  to  a  very  distinct  species  inhabiting  the  seas  be- 
tween Africa  and  Australia  (and  doubtless  elsewhere).  F.  ariel  is  still 
smaller  than  F.  a.  minor,  very  much  more  slender,  and  differs  further 
in  several  very  conspicuous  color-characters,  among  which  may  be 
mentioned  a  large  white  flank-patch,  of  which  there  is  no  trace  in  either 
F.  aquila  or  its  smaller  form. 
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Family  PELEOANID^E. 

Genus  PELECANUS,  Linnasus. 

Pelecanm,  Linn^us,  Syst.  Nat.,  10th  ed.,  1, 1758,  p.  132,    Type,  by  elimination, 
P.  onocrotalue,  LinniEus. 

Range. — Nearly  cosmopolitan  (wanting  in  New  Zealand  and  Polyne- 
sia). Galapagos  Archipelago  (one  species,  found  also  on  Pacific  coast 
of  America). 

ASCERTAINED    RANGE    OF    THE    GENUS    PKLECANls,    LINN.EUS,  IN   THE  GALAPAGOS 
ARCHIPELAGO. 


E  1 

OUT 
0ALAPA 

JNE  CHART 
OF  THE 

80S  ISLANDS. 

QnUNWOti  1, 

* 

PtCristvphff    *LBEM**"-e  •■ 

OjMVI*  1.  ft 

i  > 

CtUTMAM  1  f  J 

Pt.Eua\ — 

:i:  9 

\ 

 TifT- 

> 

1.  Pelecttnus  ftmoufi  cttlifomicuB,  Ridgway. 


PELECANUS  FUSCUS  CALIFORNICUS,  Ridgway. 

Pelecanm  fuecm  (nec  Linn.eus),  Sundevall,  Proc.  Zool.  Soc,  1871,  p.  125  (Gala- 
pagos Islands).— Sal  vin,  Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  496  (Galapagos 
Islands);  Proc.  Zool.  Soc,  1883,  p.  427  (Charles  Island;  Payta,  Peru). 

Pelecanm  fusem  ( f )  oalifornicue,  Ridgway,  in  Baird,  Brewer  and  Ridgway's  Water 
Birds  N.  Amer.,  II,  August,  1884,  p.  143  (La  Paz,  Lower  California;  collec- 
tion, U.  S.Nat.Mus.). 

Proc.  K.  M.  vol.  xix  38 
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Pelecanus  caUfomicm,  Ridgway,  in  Baird,  Brewer  &  Ridgway's  Water  Birds  N. 
Amer.,  II,  1884,  p.  143  (in  text) ;  Man.  N.  Amer.  Birds,  1887,  p.  82;  Proo.  U.  S. 
Nat.  Mns.,  XII,  1889(1890),  p.  113  (Chatham  Island).— American  Orhithol- 
ogists'  Union,  Check  List,  1886,  No.  127. 

Range. — Pacific  coast  of  America,  from  Washington  to  coast  of  Peru 
(Payta,  Markham).  Galapagos  Archipelago:  No  locality,  (Kinberg); 
Albemarle,  Barrington,  and  Bindloe  islands  ( Baur  and  Adams) ;  Charles 
Island  (Markham,  Baur  and  Adams) ;  Chatham  Island  (Townsend,  Baur 
and  Adams). 

The  single  adult  example  (No.  115964,  U.S.N.M.)  collected  by  Mr. 
Townsend  is  in  the  white-necked  or  post-nuptial  plumage,  and  agrees 
exactly  with  Californian  specimens,  except  that  the  lower  parts  are 
darker  and  more  distinctly  streaked  with  white,  each  feather  having 
a  very  distinct  though  narrow  mesial  streak  of  this  color.  The  pouch, 
in  the  dried  skin,  is  light  brown  basally,  and  the  bill  is  chiefly  orange- 
reddish,  the  sides  of  the  mandible  with  only  a  slight  blackish  mottling 
toward  the  base. 

No.  115965  is  apparently  a  female,  and  is  in  transition  immature  plum- 
age, the  brownish  chestnut  of  the  neck  being  interspersed  with  white 
feathers. 

The  third  of  Mr.  Townsend's  specimens  (No.  116297)  is  a  young  bird, 
probably  a  male,  of  the  preceding  year,  and  agrees  exactly  with  a 
specimen  from  California.  In  this  the  sides  of  the  mandible  are  mainly 
blackish,  becoming  orange  reddish  terminally  and  whitish  basally;  the 
pouch  light  brownish  basally,  as  in  the  preceding. 

Dr.  Baur's  specimens  appear  to  be  quite  identical  with  California 
examples,  except  that  all  show  distinct  though  very  narrow  white  shaft- 
streaks  on  the  lower  parts,  and  none  of  them  have  the  pouch  at  all 
reddish.   Mr.  Adams's  fresh  color-notes  are  as  follows : 

Nail  of  beak  straw  yellow,  basal  portion  brownish  black;  side  of  mandibles  near 
ends  orange-vermilion;  pouch  slate-black,  with  just  a  tinge  of  pnrplish  at  angle  of 
jaws  and  greenish  in  median  portion;  bare  skin  around  eyes  more  pnrplish. 


Measurements  of  Galapagoan  specimens  of  Pelecanus  fuseus  californicus. 


Num- 
ber. 

Sex  and  age. 

Locality. 

Date. 

Wing. 

Tail. 

Cul- 
men. 

Tar 
SUB. 

3.30 
3.15 
3.35 
3.03 
2  93 
2.75 
3.03 

Mid 
die 
toe. 

4.50 
4  05 
4.25 
4  53 
1  47 
4  15 
4  42 

115964 
115965 
116297 
302 
379 
380 

Adult  male  

Adult  female? . . 

immature  male  ! 

Adult  male  

 do  

Adult  female  

 do  

Chatham  Island  

 do  

Apr.  5,1888 
 do  

22.75 
21.25 
22.00 
23.15 
22.40 
21.13 
22.48 

7.80 
6.00 
6  25 
5.25 
5.18 
5.51 
5.87 

14.00 
12.25 
14.00 
14.16 
1412 
12.20 
15.37 

Albemarle  Island... 

do  

 do  

(!)  

July  14. 1891 
July  24,1891 

 do  

(!)  

22.16 

5.99 

13.77 

3.08 

4.34 

IfO  1116. 
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Family  SULIDJE. 

Genus  SULA,  Brisson. 

Sula,  Brisson,  Orn.,  VI,  1760,  p.  495.    Type,  by  elimination,  Pelecanue  Bala,  Lin- 
nsens. 

Range. — Nearly  cosmopolitan,  on  seacoasts  and  islands  (wanting  in 
colder  regions).  Galapagos  Archipelago  (two  American  species  and 
two  of  wide  distribution). 

ASCERTAINED  RANGE  OF  THE  GENUS  SULA,  BRISSON,  IN  THE  GALAPAGOS  ARCHIPELAGO. 


•7" 

OUT 
8ALAPA 

INE  CHART 
Of  THE 

SOS  ISLANDS. 

fit*'' 

S  2 

/    ALBEMARLE  t 

Pt  Cris/apkff{ 

J  f  2 

 T.~  L 

S  I  ! 

Z 

2 

1.  Sula  cyanops,  Sundevall.    ("Gala-       3.  Sula  hrewsteri,  Goss.  ("Galapagos;" 

pagos.")  also,  Cowley  Island.) 

2.  Sula  nebouxii,  Milne-Edwards.  4.  5wia  jnacaior  (Linn;mis). 

SULA  CYANOPS,  Sundevall. 

Dysporus  cyanops,  Sundevall,  Phys.  Tidskr.  Lund.,  1837,  Pt.  v ;  Proc.  Zool.  Soc, 

1871,  p.  125  (Galapagos  Islands). 
Sula  cyanops,  Sundevall,  Isis,  1842,  p.  858.— Salvin,  Trans.  Zool.  Soc,  IX,  Pt. 

ix,  1876,  p. 496  (Galapagos,  fide  Sundevall);  Proc.  Zool.  Soc,  1883,  p.  427 

(Charles  Island).  — Baird,  Brewer  and  Ridgway,  Water  Birds  X.  Amer.,  II, 

1884,  p.  176.— Ridgway,  Man.  N,  Amer.  Birds,  1887,  p.  75. 
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Range.—  Intertropical  seas  in  general.  iGalapagos  Archipelago:  No 
locality  (Kinberg);  Charles  Island  (Markham);  Tower  Island  (liaur  and 
Adams). 

1  follow  Mr.  Salvin  in  giving  this  species  on  the  authority  of  Pro 
fessor  Sundevall,1  who  includes  it  in  his  paper  "On  birds  from  the 
Galapagos  Islands."  Mr.  Townsend  did  not  meet  with  it,  but  Dr 
Bam  mentions  it  in  his  list  of  birds  observed  at  Tower  Island.  The 
specimens,  if  any  were  collected,  must  have  been  with  those  lost  or 
stolen  at  Guayaquil,  none  being  in  the  collection  received  at  the 
National  Museum. 

SULA  NEBOUXII,  Milne-Edwards. 

Sula  vebouxii,  Milnk-Edwards,  Ann.  .Soc.  Xat.  Zool.,  52,  Ann.  VI,  Ber.  T,  XIII, 
Nos.  2-4,  art.  4,  p.  37,  pi.  xiv  (Chile). 

Sula  gossi,  Ridgway,  Auk,  V,  July.  18SX,  p.  241  (S;m  Pedro  Martir  Island,  Gulf 
of  California;  collection  U.  S.  Sat.  JIus.);  Proc.  U.  S.  Nat  .Mils.,  XII,  1889 
(1890),  pp.  114, 120.  121  (Chatham  Island,  Galapagos). — American  Ornithol- 
ogists' union,  Check  List,  abridged  ed.,  1889,  No  114.1. 

Specific  characters. —  Adult  Head,  neck,  and  entire  lower  parts  white, 
the  first  two  streaked  with  sooty  grayish;  back  and  scapulars  dusky 
brownish,  the  feathers  tipped  with  whitish;  legs  and  feet  bright  blue 
in  lite.  Length  (before  skinning),  about  32-34.50;  wing,  15.50-17.50; 
tail,  8- 10,  cuhneii,  3.98-4.55;  tarsus,  1  85-2.30;  middle  toe,  2.65-3.05. 

Range. — Pacific  Coast  of  America,  from  the  Gulf  of  California,  the 
Eevillegigedo  Islands,  etc.,  to  the  coast  of  Chile.  Galapagos  Archi- 
pelago: Albemarle,  Brattle,  Charles,  Harrington,  and  Bradloe  islands 
(Baur  and  Adams);  Hood  Island  (Habel);'  Chatham  Island  (Townsend, 
Baur  and  Adams). 

Adult  male. — Feathers  of  head  and  neck  grayish  white,  widely  edged 
m  middle1  portion  with  dark  sooty  grayish,  their  lanceolate  tips  pure 
white,  producing  a  wavy  streaked  appearance;  these  markings  become 
obsolete  on  the  anterior  part  of  the  forehead,  and  on  the  throat  fur  some 
distance  behind  the  gular  sac,  and  are  nearly  uniform  grayish  white; 
lower  neck  and  entire  lower  parts,  including  flanks,  axillanes,  and 
most  of  the  under  wing-coverts,  pure  white,  broken  only  on  the  sides 
of  the  lower  neck  by  rather  indistinct  broad  streaks  of  pale  sooty  gray- 
ish, changing  posteriorly  next  to  back  into  more  distinct  spots  of  a 
deeper  hue;  feathers  of  back  and  scapulars  deep  sooty  grayish  or  gray 
ish  brown,  rather  broadly  but  not  abruptly  tipped  with  dull  white, 
these  terminal  spots  larger  and  more  distinct  on  posterior  scapulars; 
wing-coverts  entirely  plain  grayish  brown  or  light  sepia,  deepening 
gradually  into  sooty  slate  on  primaries,  lower  back  and  lower  rump 
pale  grayish  sepia,  fading  gradually  into  white  on  upper  tail-coverts; 
the  upper  parts  of  rump  chiefly  pure  white;  middle  tail  feathers  white, 
faintly  shaded  on  outer  portion  of  outer  web  for  about  the  terminal 
third  with  pale  brownish  gray,  their  shafts  entirely  clear  yellowish 

1  Proc.  Zool.  Soo.  Lond.,  1871,  pp.  154-130.  *  Not  collected. 
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white,  tlie  outer  pair  wholly  sooty  grayish  (darker  terminally  and  on 
most  of  outer  web),  the  others  gradually  paler  toward  the  middle  pair. 
Iris  yellow;  bill  dull  olive-blue;  bare  space  around  bill,  eyes,  lores,  and 
gular  sac  slate-blue;  legs,  feet,  and  webs  bright  clear  ultramarine  blue 
with  a  slight  greenish  tint  on  webs;  claws  pale  glaucous-blue. 

Adult  female. —  Essentially  like  the  male,  but  averaging  slightly 
larger;  iris  paler  yellow;  plumage  rather  darker,  except  hind  neck, 
which  is  less  distinctly  streaked. 

So  far  as  I  am  able  to  see,  Galapagoan  specimens  are  quite  identical 
with  those;  from  the  Gulf  of  California.  Following  are  Mr.  Adams' 
notes  on  the  fresh  colors  of  the  bill,  etc. : 

Feet  and  legs  .  .  a  purplish  blue,  lighter  than  royal  purple  [Eidgway's  Nomen- 
clature of  Colors] :  tarsus  and  toes  possess  the  more  blue,  while  the  webs  have  more 
of  the  darker  purplish,  especially  toward  their  edges.  Bare  skiu  of  head  and  throat 
much  duller  purple,  very  near  plumbeous. 

SULA  BREWSTERI,  Goss. 

Dyaporue  leueogaater  (nee  PelecanUB  leueogaater,  Boddaekt),  Sundevali.,  Proc 

Zool.  Soc,  1871,  p.  125  (Galapagos  Islands). 
Sula  leueogastra,  Salvin,  Trans.  Zool.  Soc,  IX,  Tt.  IX,  1876,  p.  496  (Galapagos, 

fide  Sundevali). 

Sula  brewateri,  Goss,  Auk,  V,  July,  1888,  p.  242  (San  Pedro  Martir  Island,  Gulf 
of  California;  collection  U.  (s.  Nat.  Mns.). — American  Ornithologists' 
Union,  Check  List,  abridged  ed.,  1889,  No.  115.1. 

Specific  characters. — Similar  to  8.  leucogaster  (Boddaert),  but  back 
uniform  in  color  with  the  neck,  the  head  and  neck  paler  than  in  that 
species,  especially  the  adult  male,  in  which  the  former  gradually  fades 
into  white  anteriorly ;  unfeathered  parts  quite  differently  colored  from 
S.  leiK-ixjasler.  Length,  29.50-31.50;  extent  of  wings,  55.50-59.50 ;  wing, 
14-10.50;  tail,  7-9;  culmen  to  frontal  feathers,  3.47-4;  tarsus,  1.80-2.05 ; 
middle  toe,  2.30-2.85. 

h'ange. — Pacific  coast  of  America  and  adjacent  islands,  from  Lower 
California  to  the  Galapagos  Archipelago:  No  locality  (Kinberg);  Tower 
Island  (Habel)?;1  Bindloe  and  Cowley  islands  (Baur  and  Adams). 

Adult  male.— Type,  No.  113436,  U.S.N.M.;  San  Pedro  Martir  Isle, 
Gulf  of  California,  March  21,  1888;  N.  S.  Goss.  Neck  pale  drab-gray, 
fading  gradually  into  white  on  anterior  portion  of  head,  all  round,  and 
deepening  into  smoky  drab  on  chest;  entire  upper  parts  (except  head 
and  neck)  entirely  uniform  rich  drab-brown  or  sepia,  deepening  on 
primaries  and  rectrices  into  rich  purplish  brown  or  seal  brown,  the 
shafts  of  these  feathers  black.    Entire  lower  parts  posterior  to  chest, 

1  "On  Tower  Island  also  a  small  species  [of  gannet]  is  found  witli  chocolate- 
colored  plumage.  Of  this  species  a  specimen  was  caught  on  board  the  sloop  and 
secured  by  tying  it  by  one  leg.  But  on  Bindloe  it  was  liberated  by  somebody." 

(Trans.  Zool.  Soc.  Lond.,  IX,  Ft.  IX,  1876,  p.  460.) 

While  this  may  possibly  have  been  the  gray  phase  of  S.  piscator,  the  latter  could 
not  properly  be  described,  in  any  stage,  as  "  chocolate-colored ; this  term  does, 
however,  lit  S.  brewateri  very  well. 


598       BIRDS  OF  THE  GALAPAGOS  ARCHIPELAGO— SIDG  WAY.  tol.xix. 


including  axillars  and  oblique  bar  across  middle  of  under  wing-covert 
regiou,  plain  pure  white.  "Bill  olive-blue ;  lores  and  bare  space  around 
eyes  indigo  blue;  gular  sac  dull  slate-blue,  with  a  greenish  tint;  legs, 
feet,  and  webs  light  pea  green."  ((loss,  MS.).  Length  (before  skin- 
ning), 31.50;  wing.  15.50;  tail, 0.  graduated  for  3. 50;  cul men,  to  frontal 
feathers,  3,80 ;  depth  of  bill  at  base,  1.30,  at  narrowest  part  behind 
ungui,  0.55;  tarsus,  1,90,  middle  toe,  2.75. 

Adult  female. — No.  113437,  U.iS.X.M.;  same  locality  and  collector, 
March  24,  1888.  Decidedly  larger  than  the  male,  but  similar  m  plum- 
age except  that  the  head,  neck,  and  chest  are  much  darker,  being 
exactly  like  the  upper  surface  of  the  body,  etc.,  though  perceptibly 
paler  (a  medium  shade  of  grayish  drab)  on  anterior  portion  of  head. 
"Bill  pale  bluish  horn,  fading  after  death,  and  toward  base,  into  a 
dull  dirty  buff;  lores,  slate-blue;  bare  space  around  eyes,  and  gular 
sac  pale  yellowish  green ;  legs,  feet,  and  webs  lighter  in  color  [than 
gular  sac],  and  with  more  of  a  yellow  look."  (Goss,  MS.).  Length 
(before  skinning),  31.50;  wing,  15.50;  tail,  9,  graduated  for  3.50;  cul- 
men,  to  frontal  feathers,  3.80;  depth  of  bill  at  base,  1.30,  at  narrowest 
part  behind  ungui,  0.55;  tarsus,  1.90;  middle  toe,  2.75. 

The  iris  is  said  to  be  adark  brown  with  a  narrow  ring  of  grayish 
white  around  outer  edge"  and  the  claws  "  glaucous-blue"  iu  both  sexes. 
(Goss.) 

Although  I  have  not  seen  a  specimen  of  the  dark-colored  Sula  found 
in  the  Galapagos,  1  have  no  doubt  the  species  mentioned  by  Sundevall 
and  Salvin  under  the  name  leucogaster  is  in  reality  N.  breuxteri,  which  is 
the  Pacific  coast  representative  of  8.  leucogaster,  the  latter  being  appar- 
ently confined  to  the  Atlantic  side  of  the  continent. 

SULA  PISCATOR  (Liniueus). 

Pelecanua  piscatoi;  Linn.kis.  Syst.  Nat.,  10th  ed.,  I,  1758,  p.  134. 

Sula  pucator,  Bonaparte,  Consp.  Av\,  II,  1857,  p.  166. — Baird,  Brewer  and  Ridg- 

way,  Water  Birds  N.  Amer.,  II,  1884,  p.  182. — Ridgway,  Man.  N.  Araer. 

Birds,  1887,  p.  76. 

Range. — Intertropical  seas  in  general,  north,  in  America,  to  Florida 
and  Lower  California;  Galapagos  Archipelago:  Indefatigable  and 
Tower  islands  (Baur  and  Adams) ;  Wenman  Island  (Townsend). 

The  five  specimens  in  Dr.  Baur's  collection,  and  Mr.  Townsend's 
Wenman  Island  bird,  although  unquestionably  adults,  with  deep  red 
feet  and  other  evidences  of  full  maturity,  are  all  in  the  gray  plumage. 
All  have  gray  tails,  and  only  one,  a  male  from  Tower  Island,  has  any 
portion  of  the  plumage  inclining  to  white,  the  lower  parts  posterior  to 
the  breast  being  soiled  white  (purer  beneath  the  surface)  and  the  pos- 
terior scapulars  and  longer  upper  tail-coverts  whitish. 

Mr.  Adams'  fresh  color-notes  on  these  specimens  are  as  follows  : 

Legs  and  feet  a  trifle  more  red  and  purple  than  madder  brown;  beak  with  juBt  a 
little  more  blue  than  lavender-gray ;  bare  skin  across  forehead  and  on  sides  of  man- 
dible nt'xt  to  horny  portion  same  as  legs,  but  paler;  around  eye  a  little  more  bine 
than  beak;  angle  of  jaw  next  feathers  and  on  throat  between  rami  dark  purplish. 
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Measurements  of  specimens  of  Sala  piscator  from  the  Galapagos. 


Sex  and  age. 

Locality. 

Date. 

Wing.'  Tail. 

Cul- 

Depth 
of  bill 

at 
base 

1.10 
1.05 

1.21 
1. 10 
1.11 
1.14 

Width 
of  bill 

at 
base. 

Tar- 

Mid- 
dle 
toe. 

Adult  female  . . . 
Do  

Do  

Adnlt  male  

Adult  female  . . . 
Adult  male  

WenmaD  Island  . . 

Indefatigable  Is- 
land. 

 do  

 do  

 do  

Apr.  4,  

Sept.  3, 18S1 

 do  

Sept.  4, 1891 

iug.  3,  mi 

15.75 
15.50 

15.60 
15. 35 
15.35 
15. 15 

8. 10 
8.24 

7.92 
8. 02 
7.83 
8.90 

3.  38 
3.25 

3.26 
3. 20 
3.00 
3. 25 

0.90 
.85 

.91 
.92 
.87 
.85 

1.  45 

1.53 

1.  41 
1.27 
1.33 
1.28 

2.45 
2.62 

2.  56 
2.  43 
2.42 
2. 38 

15.45 

8. 17 

3. 22 

1.12  !     .87  i  1.38 

2. 44 

Family  PHAfiTHONTIDiE. 
Genus  PHAETHON,  Linnaeus. 
Phaiithon,  LINN.EUS,  Syst.  Nat.,  10th  ed.,  1, 1758,  p. 134.  Typo,  P.  tvihereus,  Linnaeus. 
Range. — Intertropical  seas  in  general.    Galapagos  Archipelago  (one 
species  of  wide  distribution). 


ASCERTAINED   RANGE    OF   THE    (JKN  L;S    PHAETHON,    LINN/EUK,  IN    THE  GALAPAGOS 
ARCHIPELAGO. 
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PHAfiTHON  ^THEREUS,  Linnaeus. 

Phagthon  cBtkereus,  Linnaeus,  Syst.  Nat.,  10th  ed.,  1, 1758,  p.  134.—  Salvin,  Trans. 
Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  497  (Tower  Island,  Galapagos  Archipelago).— 
Baird,  Brewer  and  Ridgwat,  Water  Birds  N.  Amer.,  II,  1884,  p.  189. — 
Ridgway,  Man.  X.  Amer.  Birds,  1887,  p.  74. 

Range. — Intertropical  seas  in  general,  north,  in  America,  to  the 
Bahamas  and  Lower  California  (accidentally  to  Newfoundland).  Gala 
pagos  Archipelago:  Tower  Island  (Habel,  Baur  and  Adams). 

ASCERTAINED   RANGE    OF   THE    GENUS  ARDEA,    LINNjEOS,    IN    THE  GALAPAGOS 
ARCHIPELAGO. 
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1.  Ardea  herodias,  Linniens? 


No  specimens  of  this  species  were  contained  in  the  collection  made 
by  Mr.  Townsend  nor  in  that  by  Messrs.  Baur  and  Adams,  though  the 
latter  found  it  breeding  on  Tower  Island.  The  following  fresh  color- 
notes  are  transcribed  from  Mr.  Adams'  note  book : 

Beak  a  trip!  brown  (madder  brown)  added  to  crimson;  light  part  of  tarsus  and 
foot  cream-buff,  with  middle  of  larger  acaleB  on  foot  ocher  yellow. 
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Family  AKDEIDiE. 

Genus  ARDEA,  Linnasus. 

Ardea,  Linnaeus,  Svst.  N:it.,  10th  ed.,  I,  1758,  p.  141.  Type,  by  elimination, 
J .  cinerea,  Linnaeus. 

Range. — Nearly  cosmopolitan  (wanting  in  New  Zealand,  Polynesia, 
etc.).  Galapagos  Archipelago  (one  species,  doubtfully  identified  with 
a  species  of  North,  Middle,  and  northern  South  America). 

?  ARDEA  HERODIAS,  Linnaeus. 

Ardeaherodias,  Linn.eus,  Syst.Nat.,  10th  ed.,1,  1758,  p.  143.— Darwin,  Zool.  Voy. 
Beagle,  III,  Birds,  1841,  p.  128  (Galapagos  Archipelago).— Sclater  and  Sal- 
vin,  Proe.  Zool.  Soc,  1870,  p.  323  (Indefatigable  Island).—  Salvin,  Trans. 
Zool.  Soc,  IX,  Pt.  IX,  1876,  p.  497  (Indefatigable  Island).— Ridgway,  Proc. 
U.  S.  Nat.  Mus.,  XII,  1889,  p.  114  (Duncan  Island).— Baird,  Brewer  and 
Ridgway,  Water  Birds  IS'.  Amer.,  I,  1884,  p.  13. — Ridgway,  Man.  X.  Amer. 
Birds,  1887,  p.  129. 

Range. — Temperate  North  America,  whole  of  Middle  America,  and 
parts  of  northern  South  America.  Galapagos  Archipelago :  Duncan 
Island  (Albatross) ;  Indefatigable  Island  (Habel). 

I  am  not  fully  satisfied  of  the  identity  of  the  Galapagos  bird  with  the 
true  A.  herotlias,  the  single  specimen  examined  (Mr.  Townsend's  Dun- 
can Island  example)  being  a  young  bird. 

Genus  HERODIAS,  Boie. 
Herodias,  Boie,  Isis,  1822,  p.  559.    Type,  by  elimination,  Ardea  egretta,  (mielin. 
Range. — Warmer  parts  of  both  hemispheres.    ?  Galapagos  Archi- 
pelago (one  species,  undetermined,  but  supposed  to  be  of  this  genus, 
and  doubtfully  identified  with  a  widely  distributed  American  species. 
No  specimens). 

'HERODIAS  EGRETTA  (Gmelin). 

Ardea  egretta,  Gmelin,  Syst.  Nat.,  I,  Pt.  ii, 1788,  p.  629.— Ridgway,  Man.  N.  Amer. 
Birds,  1887. 

Herodias  egretta,  Baird,  Birds  X.  Am.  1858,  p.  666. — Baird,  Brewer  and  Ridg- 
way, Water  Birds  X.  Amer..  I.  1884,  p.  23. 

Range. — Temperate  and  tropical  America  in  general.  ?Galapagos 
Islands:  Albemarle  Island  (Baur  and  Adams). 

Although  we  have  it  on  Dr.  Baur's  authority  that  a  large  white 
heron  breeds  in  the  Galapagos,  the  species  is  doubtful,  and  the  bird 
found  there  may  possibly  be  a  white  phase  of  the  large  gray  heron  of 
those  islands,  provisionally  identified  as  A.  herodias,  Linmeus.1  Under 
date  of  April  6,  1892,  Dr.  Baur  writes  me  concerning  this  bird  as 
follows : 

On  Albemarle  I  observed  a  rookery  of  a  white  heron  (the  adults  fully  white).  I 
only  secured  a  young  bird  in  form  of  a  skeleton.    The  gray  heron  (Ardea  herodias?) 

1  Only  immature  specimens  of  which  have  been  examined. 
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was  also  common  there.  The  white  heron  was  as  large  ae,  perhaps  larger  than,  the 
A.  herodiaa. 

Genus  BU  TO  RIDES,  Blyth. 

Butorides,  "Blyth,  1849,"  Bonaparte,  Consp.  Av.,  II,  1855,  p.  128.    Type,  Ardea 
javanica,  Horsfield. 

Range. — Temperate  and  tropical  portions  of  both  hemispheres,  but 
wanting  in  Europe,  the  greater  part  of  Africa,  New  Zealand,  etc. 
Galapagos  Archipelago  (one  peculiar  and  strongly  marked  species). 

ASCERTAINED     RANGE    OF    THE    GENUS    HERODIAS,    BOIE,    IN    THE  GALAPAGOS 
ARCHIPELAGO. 


OUT 
6ALAPA 

.INE  CHART 
60S  ISLANDS. 

 1 

•BwlonA  At, 

^N^IMOLM  1, 

_                      f       ALBEMARLE  1. 

> 

f  a 

CHATHAM  1  f  J 



I 

i 

1.  Herodias  egretta  ( Gmelin)  t 

BUTORIDES  PLUMBEUS  (Sundevall). 

Butorides  javanicus  (nec  Ardea  javanica,  Horsfield),  Sclater  and  Salvin,  Proc. 

Zool.  Soc,  1870,  p.  323  (Indefatigable  Island,  Galapagos  Archipelago). 
Ardea  plumbea,  Sundevall,  Proc.  Zool.  Soc,  1871,  pp.  125,  127  (James  Island, 

Galapagos  Archipelago"). 
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Jiutorides plumbeua,  Sclater  and  Salvin,  Xora.  Ay.  Neotr..  1873,  p.  125. — Salvin, 

Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  497  (Indefatigable  and  James  islands); 

Proc.  Zool.  Soc,  1883,  p.  428  (Charles  Island).— Ridgway,  Proc.  U.  S.  Nat. 

Mus.,  XII,  1889,  pp.  114,  120,  121,  122,  123,  124  (Chatham,  Indefatigable, 

James,  Abingdon,  Duncan,  and  Hood  islands). 
Ardea  sundevalli,  Reichknow,  Journ.  fur  Orn.,  July,  1877,  p.  253  (Galapagos 

Islands). 

ASCERTAINED    RANGE    OF    THE    GENUS     BUTO  RIDES,    BLYTH,    IN    THE  GALAPAGOS 
ARCHIPELAGO. 


GALAPA 

.1NE  CHART 
or  thi 

60S  ISLANDS. 

Ll.ii.eooN  1. 
1 

0.™», 

(?TQWt«  1. 

(  Q 

CHATHAM  l.f  J 
 »T  1 

9 

1.  Butorides plumbeus  (Snndevall). 


Specific  characters. — Of  much  stouter  build  and  darker  coloration 
than  any  other  American  species  of  the  genus,  the  adult  with  little  if 
any  brown  or  chestnut  in  the  plumage,  which  is  plain  gray  (of  varying 
shade)  beneath,  darker,  glossed  with  green,  above;  young  striped  with 
whitish  on  a  dusky  ground  beneath  the  dusky  upper  parts  and  neck, 
varied  with  rusty.  Wing,  6.98-7.50;  culmen,  2.05-2.80;  depth  of  bill 
at  base,  0.53-0.60;  tarsus,  1.72-2.15;  middle  toe,  1.65-2.06. 

Range. — Galapagos  Archipelago:  Albemarle  Island  (Baur  and 
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Adams);  Duncan  Island  {Alb<itn>ss);  Charles  Islniid(Baurand  Adams); 
Hood  Island  (Albatross,  Baur  and  Adams);  Chatham  Island  (Jones); 
Barrington  Island  (Baur  and  Adams);  Indefatigable  Island  (Hubel) ; 
James  Island  (Ivinberg,  Albatross,  Baur  and  Adams);  Abingdon  Island 
(Albatross). 

Adult  male.— So.  ll(!02!l,  U.S.N.M.:  James  Island,  April  11,  1888; 
C.  H.  Townsend.  Kntire  pileum,  including  occipital  erest,  sooty  black, 
strongly  glossed,  except  on  forehead,  with  dark  metallic  green ;  sides  of 
head,  including  malar  region,  slate-black,  the  feathers  slate-gray  be- 
neath the  surface;  neck  uniform  slate  color,  slightly  darker  posteriorly 
and  lighter  (slate-gray)  anteriorly,  the  median  line  of  the  neck,  as  well 
as  of  the  chin  and  throat,  mainly  white,  marked  with  broad  wedge- 
shaped  streaks  of  slate-black — the  median  portion  of  the  lower  neck 
tinged  with  light  drab-brown.  Lanceolate  dorsal  and  scapular  plumes 
plumbeous-gray,  faintly  glossed  with  bronze-green,  their  shafts  grayish 
white;  wing-coverts  dark  slaty,  strongly  glossed  with  dark  semimetal- 
lic  green,  some  of  the  middle  coverts  narrowly  edged  on  outer  webs 
with  light  buff;  secondaries  similar,  but  rather  less  strongly  glossed 
with  green;  primaries  slate  color,  with  a  very  faint  greenish  gloss  and 
a  decided  "chalky"  cast  in  some  lights,  their  shafts  glossy  black.  Tail 
dark  greenish  slate,  strongly  glossed  with  bronze-green.  Under  parts 
uniform  deep  slate-gray,  rather  darker  anteriorly;  edge  of  wing  white. 
Bill  wholly  black ;  bare  loral  region  blackish;  legs  and  feet  orange- 
brown  (orange  or  salmon  color  in  life?).  Length  (skin),  15.40;  wing, 
7.07;  tail,  2.50;  culmen,  2.50;  depth  of  bill  through  nostrils,  (1.55:  tar- 
sus, 2.02;  middle  toe,  1.73. 

Adult  female— Xo.  116030.  U.S.K.M.;  same  locality,  etc.  Similar 
to  the  adult  male,  but  darker ;  the  pileum  and  occipital  crest  less 
strongly  glossed  with  green,  the  dorsal  and  scapular  plumes  rather 
less  developed  and  much  less  glaucous,  the  sides  of  the  head  sooty 
black,  the  neck  also  nearly  black,  with  only  traces  of  white  along  the 
median  line  of  the  anterior  portion,  and  the  under  parts  dark  sooty 
slate.  Lower  edge  of  mandible  light  brownish,  and  bare  skin  of  lores 
and  orbits  largely  light  colored  (yellowish  or  orange  in  life '!) ;  legs  and 
feet  mainly  dusky  brown.  Length  (skin),  about  10.25;  wing,  7.20;  tail, 
2.60;  culmen,  2.04;  depth  of  bill  at  nostrils,  0.55;  tarsus,  2.13;  middle 
toe,  1.90. 

Young  male.— Ko.  11G190,  F.S.IOI.;  Hood  Island,  April  7, 1S8S;  C.  H. 
Townsend.  Pileum  and  occipital  crest  sooty  black,  the  feathers  with 
rusty  shaft-streaks,  broadest  on  forehead,  obsolete  on  occipital  crest, 
which  lias  a  very  faint  bronzy  gloss ;  neck  and  sides  of  head  rusty 
cinnamon-rufous,  broadly  streaked  with  dull  black;  chin,  throat,  and 
median  line  of  fore  neck  (broadly)  white  heavily  streaked  or  dashed 
with  black,  the  lengthened  feathers  of  the  lower  fore  neck  dark  brownish 
gray  with  a  broad  median  streak  or  stripe  of  white.  Back,  scapulars, 
rump,  and  upper  tail-coverts  uniform  deep  sooty  brown,  the  feathers 
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broad  and  rounded  at  ends,  not  pointed  and  elongated  as  in  adults; 
wing-coverts  dusky  grayish  brown,  broadly  margined  and  spotted  with 
cinnamon-rufous ;  remiges  as  in  the  adult,  but  primaries  marked  with 
a  small  terminal  triangular  spot  of  white,  except  on  three  or  four  outer- 
most quills.  Under  parts  deep  grayish  sooty,  striped  with  buff.  Bill 
black,  with  lower  portion  of  mandible  light  brownish;  naked  loral 
region  dusky,  with  a  light-colored  broad  stripe  along  upper  edge;  legs 
and  feet  brownish  black,  the  soles  of  the  latter  light  brown.1 

There  are  very  decided  differences  in  the  coloration  of  specimens 
from  the  different  islands,  but  without  a  larger  series  I  am  unable  to 
determine  the  significance  or  value  of  these  variations.  Thus,  two 
adults  collected  by  Dr.  William  H.  Jones,  U.  8.  X.,  one  (Xo.  101322, 
U.S.X.JI.)  on  Chatham  Island,  August  19,  1884,  the  other  (So.  101327, 
U.S.X.M.,  adult  male)  without  known  locality,  but  probably  from  the 
same  island,  aredecidedly  lighter  in  color  than  those  from  James  Island 
(the  type  locality  of  11.  plumbeus).  They  have  the  wing  coverts  dis- 
tinctly margined  with  light  tawny ;  the  general  color  of  the  fore  neck 
distinctly  brown  (light  Proufs  brown)  instead  of  slate-gray,  and  both 
have  a  distinct  yellowish  or  light  greenish  stripe  along  the  lower  edge 
of  the  mandible.    Their  measurements  are  given  in  the  subjoined  table. 

An  adult  male  from  Hood  Island  (Xo.  110088,  U.S.X.M,  April  7, 1SS8; 
C.  II.  Townsend)  is  most  like  the  James  Island  specimen,  but  has 
scarcely  a  trace  of  brown  on  the  lower  fore  neck,  and  has  neither  white 
nor  black  markings  along  the  median  line  of  the  fore  neck,  throat,  and 
chin,  which  is  light  gray  interrupted  occasionally  by  the  general  black- 
ish slate  color  of  the  neck. 

An  adult  male  from  Abingdon  Island  (Xo.  116137,  U.S. X.M.,  April 
10, 18SS;  C.  H.  Townsend)  has  the  whole  front  part  of  the  neck  very 
light  gray,  the  upper  fore  neck  and  the  throat  with  a  few  dusky  flecks. 

Possibly  these  differences  are  merely  individual  variations,  but  a 
comparison  of  several  specimens  from  each  island  is  much  to  be  desired. 

■The  fresh  colors  of  the  unfeathered  parts  in  a  young  female  obtained  by  Mr. 
Adams  (locality  not  stated)  were  as  follows: 

"Legs  yellowish  green  with  some  of  tlie  large  plates  on  front  of  the  tarsus  almost 
as  dark  as  burnt  umber  and  the  scales  on  the  upper  surface  of  the  toes  same  color; 
back  of  tarsus,  heel,  and  soles  of  feet  yellow ;  eyelids  and  lores  yellow  with  a  tiuge 
of  purplish  over  and  beneath  the  eyes ;  Tinder  part  of  mandible  same  greenish  yel- 
low as  legs;  iris  crimson.   Total  length,  21.50."   (Adams,  MS.) 
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Measurements  of  Butorides  plumbeus. 


Sex  and  age. 


Locality. 


101322 
101327 
116029 
116030 

583 
116088 
116089 

209 
116137 

178 

226 


U.S. 
U.  S. 
U.  S. 

u.  s. 

B.&A. 

V.  s. 
u.  s. 

B.  &A. 

u.  s. 

B.  &  A. 
B.&A. 
B.  &A. 
B.  &A. 


Adult  i  

Adult  male  . . . 

 do  

Adult  female . 

 do  

Adult  male... 
Adult  female . 
Adult  male . .. 

 do.2  

Adult  female . 
A  dult  male . . 

 do  

 do  


Chatham  Island  . . 

.... .do(t)  

James  Island .... 

 do  

 do  

Hood  Island  

 do  

 do  

Abingdon  Island 
Charles  Island... 
Gardner  Island. . 
Barrington  Island 
Albemarle  Island. 


Aug.  19, 1884 
(?) 

Apr.  11, 1888 

 do  

Aug.  18, 1891 
Apr.  7,1888 

 do  

July  5,1891 
Apr.  16, 1888 
July  1,1891 
July  6,1891 
July  9, 1891 
July  14, 1891 


Average  i   7.18  2.43  2. 


'  "Upper  mandible  black,  lower  whitish;  feet  slate  color."  (Dr.  "William  H.  Jones,  TJ.  S.  N.,  MS.) 
a  "Breeding.  Feet  and  legs  reddish."   (C.  H.  Townsend,  MS.) 


Genus  NYCTANASSA,  Stejneger. 

Nyctherodiw,  Eeichekbach,  Syst.  Av.,  1852,  p.  xvi  (nec  Nycterodius,  Macgilli- 

vray,  1842).    Type,  Ardea  violacea,  Linnseus. 
Nyctanmaa,  Stejneger,  Proc.  U.  S.  Nat.  Mas.,  X,  Aug.  3, 1887,  p.  295.    Same  type. 

Range. — Warmer  parts  of  America.  Galapagos  Archipelago  (the 
common  continental  and  only  known  species). 

NYCTANASSA  VIOLACEA  (Linnaeus). 

Ardea  violacea,  Linnaeus,  Syst.  Nat.,  10th  ed.,  I,  1758,  p.  143. 
Nyoticorax  violaceus,  Gould,  Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  128  (Galapa- 
gos Archipelago). 

Ardea  violacea,  L.  (var.  ?),  Sundevall,  Proc.  Zool.  Soc,  1871,  pp.  125,  128  (Gala- 
pagos). 

Nyotanassa  violacea,  Stejneger,  Proc.  U.  S.  Nat.  Mus.,  X,  Aug.  3,  1887,  p.  295, 
footnote. 

Kycticorax  pauper,  Sclater  and  Salvin,  Proc.  Zool.  Soc,  1870,  pp.  323,  327 
(Indefatigable  Island,  Galapagos  Archipelago).— Salvin,  Trans.  Zool.  Soc, 
IX,  Pt.  ix,  1876,  p.  498  (Indefatigable  Island).— Ridgway,  Proc  U.  S.  Nat. 
Mus.,  XII,  1889,  p.  114  (Hood  and  Indefatigable  islands). 

Range. — Warm-temperate  North  America,  east  of  Rocky  Mountains, 
whole  of  Middle  America,  and  warmer  parts  of  South  America.  Gala- 
pagos Archipelago :  Albemarle  Island  (Baur  and  Adams) ;  Hood  Island 
(Albatross,  Baur  and  Adams);  Chatham  Island  (Baur  and  Adams);  In- 
defatigable Island  (Habel). 

Adult  specimens  of  the  Yellow-crowned  Night  Heron  from  the  Gala- 
pagos Islands  are  quite  indistinguishable  from  North  American  exam- 
ples, the  Nycticorax  pauper  of  Sclater  and  Salvin  having  been  based 
on  immature  birds,  in  a  stage  of  plumage  which  occurs  also  among  con- 
tinental specimens.   Placing  together  four  adults  from  the  Galapagos 
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with  one  from  Socorro  Island,  off  west  coast  of  Mexico,  and  three  from 
Louisiana,  I  find  it  impossible  to  detect  any  differences  of  coloration  or 
proportions  that  are  not  of  a  purely  individual  character. 

ASCERTAINED  RANGE  OF  THE  GENUS  NYCTANA8SA,  STEJNEGER,  IN  THE  GALAPAGOS 
ARCHIPELAGO. 


OUT 

6ALAPA 

.INC  CHART 

60S  ISLANDS. 

O- ... 

/VfrJIWuf        ALBEMAALC  1. 

DUNCM  \t\       (  f 
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1.  Nyclanatma  violacea  (Linnaeus). 
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Measurements  of  Kyctanassa  violacea. 


Num- 
ber. 

Collec- 
tion. 

Sex  and  age. 

Locality. 

Date. 

H 

S 

Tail. 

Culmen. 

Depth  of  bill  at  poHte- 
rior  end  of  nostril. 

1 

H 

Middle  toe. 

90357 

9035O 
101406 

108412 

108413 
60862 

117501 
67920 

116087 

227 
305 
117 
116060 

U.  S. 
U.S. 

u.  s. 

U.  S- 

u.  s. 
u.  s. 

U.S. 
U.S. 

U.S. 

B.  &  A. 

B.&.  A. 

E.  &  A. 
B.  &  A. 
U.  S. 

Adult  male  . . . 

Adult  female  - 
Adult  male  . . . 

 do  

Adult  female . 
Adult  male  . . . 

 do  

 do  

 do  

do 

'.'.'..'.do'".'-.'..'. 

 do  

Juvenile  fe- 
male. 
Adult  female  . . 

Wheatland,  In- 
diana. 

 do  

Lee  Coanty, 

Iowa. 
Cameron  Pariah, 
Louisiana. 

 do  

Socorro  Island, 
West  Mexico. 

 do  

Talnmanca,  Coa- 
ta  Kica. 

Hood  Island, 
Galapagos. 

Gardner  Island, 
Galapagos. 

Albemarle  IB- 
land,  Galapagos. 

Chatham  Island, 
Galapagos. 

Indefatigable  Is- 
land, Galapagos. 

May  3,1883 

 do  

Jane  2,1383 

June  — ,  1883 

 do  

Mar.  7,1889 

Apr.  7,1888 

July  6,1891 
 do  

July  14, 1891 

Juno  25, 1891 

Apr.  12, 1888 

11.25 

10.90 
10.  65 

11. 75 

11.50 
10. 85 

10. 50 
11.25 

4.35 

4.15 
4. 12 

4.27 

4. 32 
4. 22 

4. 18 
4.28 

2. 98 

2  62 
2. 92 

2.63 

2.  92 
2.  70 

2.45 
2.90 

.90 

.81 
.90 

.88 

.91 
.95 

.91 

.85 

4.00 

3. 80 
3. 75 

3. 95 

4. 10 

3.  32 

3.22 
3.97 

2.53 

2  42 

2.57 

2.45 
2.50 

2. 40 
2. 38 

11.08 

4.24 

2. 76 

.89 

3.  76 

2. 44 

10.70 

10.60 
11. 15 

10.70 

10.00 

10.70 

4.28 

3.85 
3.87 

4.00 

3.  88 

4.  20 

2.83 

2. 80 
2.65 

2.  45 

2. 56 

2.  80 

.95 
.92 

.m 

.95 
.91 
.90 

3. 70 

:s.  60 
;t.  70 

3.  60 
3.60 
3.50 

2.47 

2.65 
2.47 

2.  50 

2.40 

2.35 

10.64 

4.01J  2.68 

.93 

3. 61 

2.  47 

Family  PHCENICOPTEEID^. 

Genus  PHCENICOPTERUS,  Linnaeus. 

PhamicopteruB,  LINN.EU8,  Syst.  Nat.,  10th  ed.,  I,  1758,  p.  139.  Type,  P.  ruber, 
Linnseus. 

Bange. — Tropical  and  subtropical  portions  of  both  hemispheres.  Gal- 
apagos Archipelago  (one  species  of  the  Antillean  subregion). 

PHCENICOPTERUS  RUBER,  Linnaeus. 

Plumicopterm  ruber,  Linnaeus,  Syst.  Xat.,  10th  ed.,  1, 1758,  p .  139. — Salvin,  Trans. 
Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  498  (Galapagos  Archipelago).— Ridgway, 
Proc.  U.  S  Nat.  Mus.,  XII,  1889  (1890),  p.  114  (James  and  Charles  islands).— 
Baird,  Brewer  and  Ridgway,  Water  Birds  N.  Amer.,  I,  1884,  p.  415. — 
Ridgway,  Man.  N.  Amer.  Birds,  1887,  p.  121. 

PhainicopteruB  glyphorhynckua,  Gray,  Ibis,  1869,  p.  442,  pi.  xiv,  fig.  5  (Galapagos 
Islands). 

Sange. — Coasts  of  the  Caribbean  Sea  and  Gulf  of  Mexico  (in  part), 
north  to  the  Bahamas  and  southern  Florida  Galapagos  Archipelago: 
Charles  and  James  islands  (Townsend,  Bam-  and  Adams);  Indefatiga- 
ble Island  (Habel1)- 


1  Seen  only. 
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Having  carefully  compared  a  series  of  twenty  adult  flamingoes  from 
the  Galapagos  with  a  still  larger  number  from  the  Bahamas,  1  am 
unable  to  appreciate  any  difference  between  them  except  the  slightly 
smaller  average  size  and  distinctly  paler  coloration  of  the  former. 
Regarding  the  obvious  rolor  differences,  however,  it  should  be  noted 
that  the  Bahama  series  is  a  selected  lot  from  a  much  larger  number  of 

ASCERTAINED  RANGE  OF  illK  (iHNI's  i'UCKNICOPTERrs,  L1N.V.IJUS,    IN    THE  GALAPA- 
GOS ARCHIPELAGO. 
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1.  Phomicopterua  ruber  (Linnrens). 


exceptionally  fine  skins,  and  I  feel  very  doubtful  whether,  if  they  were 
compared  with  a  similar  series  of  Galapagos  specimens,  any  difference 
could  be  detected.    Certain  it  is  tliat  while  the  brightest  colored  adult 
male  from  the  Galapagos  is  decidedly  less  intensely  colored  than  the 
majority  of  those  from  the  Bahamas,  specimens  occur  among  the  latter 
which  are  quite  as  pale  as  any  of  the  Galapagos  lot. 
The  brightest  colored  Galapagos  male  may  be  described  as  follows: 
So.  125851, TJ.S.N.M. ;  Charles  Island,  Galapagos,  July  -',  1891 ;  .Messrs. 
Proe.  >\  51.  vol.  xix  39 
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Baur  iind  Adams.  Head  and  neck  entirely  slightly  pinkish  flame 
scarlet,  the  leathers  pinkish  white  at  the  base;  the  color  is  palest  on 
the  extreme  anterior  portion  of  the  head,  becoming  very  gradually 
brighter  cm  the  lower  neck,  where  it  is  very  rich  pinkish  flame  scarlet. 
"VVings  rich  pinkish  flame  scarlet,  the  tertials  very  slightly  paler;  sec- 
ondaries and  primaries  uniform  deep  black,  including  shafts;  upper 
back  mixed  flame  scarlet  and  salmon-pink;  scapulars  pinkish  white, 
some  of  the  feathers  more  decidedly  pink,  and  a  few  leathers  of  bright 
flame  scarlet  mixed  in  the  anterior  portion;  median  line  of  the  back 
and  rump  scarlet-pink;  tail  clear  salmon-pink,  the  outer  webs  deeper; 
upper  tail-coverts  more  mixed  with  pale  pink.  Under  parts  pale 
salmon  color,  tinged  with  deeper  salmon-pink;  post-femoral  region 
carmine-pink;  tibia!  whitish,  tinged  with  salmon-pink.  Basal  half 
of  maxilla  buff  (in  dried  skin),  tinged  with  salmon-pink,  especially 
anteriorly  on  top;  bare  skin  of  lores,  etc.,  buff,  without  pink  tinge, 
except  between  rami  of  mandible;  broad  basal  half  of  mandible  bright 
scarlet,  paler  below  and  at  base;  terminal  portion  of  bill  deep  black; 
legs  and  feet  reddish  (apparently  deep  coral  red  in  life),  the  claws 
pusky  horn  color.  Wing,  15.75;  tail,  5.37;  culmen  (chord),  4.60;  depth 
of  bill  through  middle,  at  gonydeal  angle,  1.C6;  greatest  width  of 
bill  anterior  to  bend,  1.09;  naked  tibia,  7.60;  tarsus,  11.75;  middle 
toe,  2.75.] 

The  fresh  colors  of  the  bill  and  other  unfeathered  parts  are  as  follows, 
according  to  .Mr.  Adams'  MS.  notes: 

Iris  naples  yellow;  eyelids  ochraceous-bufi ;  white  skin  at  basal  portion  of  bill 
tinged  with  same  color  as  eyelids ;  small  patches  of  color  in  nasal  region  same  color 
as  feathers  on  head;  legs  pinkish  vinaceous,  joints  of  tarsi  and  tibia;  lighter  tli;m 
wine  purple,  the  edge  of  the  webs  pink;  edge  of  each  scale  on  legs  lighter  than  other 
portions;  under  side  of  toes  sulphur  yellow. 

Adult  females  differ  from  the  males  more  in  size  than  in  color, 
being  decidedly  smaller  but  scarcely  less  bright.  A  very  young  bird 
may  be  thus  described: — 

Ihuciiy  young. — Grayish  white,  becoming  nearly  pure  white  on  fore- 
head, cheeks,  median  line  of  back,  whole  rump,  and  median  under 
parts;  bill  pale  brownish,  dusky  terminally;  naked  lores  dusky;  legs 
and  feet  brownish  black.    Bill  nearly  straight. 


1  According  to  Mr.  Adams'  MS.  notes,  adult  males  are  3  feet  6£  inches  to  3  feet  8£ 
inches  in  total  length,  adult  females  measuring  3  feet  3£  inches  to  3  feet  34  inches. 


KO.  1116. 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


611 


Measurements  of  Phcmicopterue  ruber, 
a.  GALAPAGOS  SPECIMENS 


M  um- 
ber. 

Collec- 
tion. 

Sex  and  age. 

Locality. 

116032 

TT.  S. 

Adult  male ... 

James  Island, 

(Jalap  agoa. 

(a) 

B.&A. 

 do  

 do  

<b) 

B.  &A. 

 do  

 do  

(c) 

B.&A. 

 do  

 do  

1161 39 

TT.  S. 

 do  

Charles  Island, 

Galapagos. 

116140 

U.  S. 

 do  

 do  

174 

B.  &  A. 

 do  

 do  

176 

B.  &A. 

 do  

 do  

18  L 

B.  &  A. 

Immature 

 do  

male. 

182 

B.  &  A. 

Adult  male . .. 

 do  

184 

B.  &  A. 

 do  

 do  

185 

B.  &  A. 

 do  

 do  

Average . 

116142 

U.  S. 

Adult  female . 

Charlos  Island 

Galapagos. 

125852 

TT.  S. 

 do  

 do  

116141 

u.  s. 

 do  

 do  

177 

B.&A. 

 do  

 do  

179 

B.  &  A. 

 do  

....  do   

ISO 

B.  &  A. 

 do  

 do  

183 

B.  &  A. 

 do  

 do  

<d> 

B.&A. 

 do  

James  Island, 

 do  

Galapagos-. 

(e) 

B.&A. 

 do  

Average. 

Apr.  12, 1888  16. 25  5. 


Ang.  12, 1891 

.....do.  

 do  

Apr.  8,1888 


16.50  5.  58  4.  71 
15. 95  5.  0(J  4. 90 
16.25  5.07  4 
16.  75,5. 73  5.02 


 do  

July  1,1891 

 do  

 do  

July  2,1891 

 do  

 do  


3  ;f  S 


16. 10  5. 85  5.021. 
16.40'5.  87  4.70  1.53 
16.15  5  61  5.021. 
15.15:5.  33  4. 4fi  1.53 

I  I 
15.85  5.  90  4.051. 
15.  75  5.  37  4.  60  1.  66 
15. 70  4.  98  4.  67  1.  49 


15. 99|5.5l|4. 
14.755  154.77 


1.59  1. 


1  128. 
1.  04  8.  00 
1. 10  9. 00 
.978. 15 


12.00 

11.40 
12. 05 
12.00 
13.00 

12.30  3, 
12. 00  3. 
12. 05  3. 
11. 95  3. 


15 

3.03 
2. 93 
3.21 


12. 00  3. 02 
11. 75  2. 75 
7. 20 11. 00;2. 94 


1.451.00  6. 10 10.  20  2.70 


July  2, 1891  14.  40  5. 25  4. 88  1.  48  1. 10|7. 00 10. 40i2. 72 
Apr    8,1888  14. 25:4. 60 4.42'l. 38|  .98:6.00  9.50  . 
July  1,1891  15.505.27  4.30 1. 50jl.  00  6. 70  10.20  2.95 

 do   15.01)5. 10  4. 48il.  40;i.  00  7. 45   

 do   14.  91)  5.  55  4.  50|1. 441. 00  7. 30  10. 40  2.  75 

July  2,1891  14. 75  5.00  4.70;i.  46 1.07  6. 80  10.2512 
Aug.  12, 1888  15.  30  5. 19  4.  61:1.  51 1. 00  7. 00  10. 50  2. 83 


h.  42^4.  4J1. 


.  15. 00'5. 42  4. 48 1. 48 1. 00  6. 90 


Average   14. 87  5. 18  4. 57  1. 46L 


b.  BAH  AM  AN  SPECIMENS. 


135004 
135005 
135006 
135007 
135000 


135008 
135010 
135011 
135012 
135013 
135014 
135015 


U.  S. 
U.  S. 
IT.  S. 
U.S. 

u.  s. 


u.  s. 
u.  s. 
u.  s. 
u.  s. 

U.S. 
U.  S- 
U.S. 

D.  P.  I. 

D.  P.  I. 


Sex  and  age. 


Adult  male . 
---[dot  

-L*J 

 do  

 do  

..do  

..do  


Adult 
....do. 
....do  . 
....do  . 
....do  . 

 do  . 

.do. 

 do  . 

 do  . 


Locality. 


Bahamas  .. 
....do  . 


Bahamas  . 

 do  .... 

...  do  .... 


Average 


Mar.  23, 1893 
Mar.  12, 1803 
Feb.  26,1893 
Feb.  9, 1893 
May  26, 1892 

Mar.  31,  

Mar.  8,  


Feb.  17,1893 
Mar.  3,1893 
Mar.  11, 1893 
Feb.  18, 1893 
Mar.  10, 1893 
May  6,1892 
May  26, 1892 
Mar.  27, 1893 
Mar.  3,1893 


16. 50 
16.00 
15. 75 
17. 10 
16.  80 
16.  50 
16.  00 


16.  J 


6.00  5. 

5. 15 
6.  00  5.  00 
5.20 
5.08 
5.  05 
5.05 


15. 00  5. 15 
15. 25  5. 48 
14.755.25 
14, 65  5. 12 
15. 40  5. 50 
14. 75  5.  70 
15. 10  5.  40 

15.00;  

14.40 


14.  92,5.  37  4.70  1.46 


4.  70  1. 
01.47 
81.  47 
81.44 
31.40 
01.  49 
51.50 


14.40 

11.65 
12.50 
13.75 
14.30 
13.25 
13. 25 


3.42 
3. 35 


13.30  : 


1  2.95 
I  1.67 
1  2.82 


.967.46  10.96|  2.64 
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Family  ANATIU^i. 
Genus  PCECILONETTA,  Eyton. 
Pcecilonetta,  Eyton,  Monog.  Anat.,  1838,  p.  16.    Type,  Anas  tahaviensis,  Linn<eus. 
Range. — South  America  in  geueral,  and  north  through  the  West 
Indies  to  the  Bahamas.    Galapagos  Archipelago  (one  peculiar  species). 

ASCERTAINED   RANGE    OF    THE    GENUS  P(ECILONETTA,    EYTON,    IX   THE  GALAPAGOS 
ARCHIPELAGO. 
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1.  Pcecilonetta  galapagensis,  Ridgway. 


PCECILONETTA  GALAPAGENSIS,  Ridgway. 

Pcecilonetta  bahamensis  (nee  Anas  bahamensis  ItisnjEUS),  Gould,  Zool.  Voy.  Beagle, 
III,  Birds,  1841,  p.  135  (Galapagos  Archipelago). 

Anas  bahamensis  (nec  LinN-eus),  Sundevall,  Proc.  Z90I.  Soc,  1871,  p.  126  (Gala- 
pagos Islands). 

Dafila  bahamensis,  Sclatek  and  Salvin,  Proc.  Zool.  Soc,  1870,  p.  323  (Indefati- 
gable Island).— Salvin,  Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  499  (Inde- 
fatigable Island) ;  Proc.  Zool.  Soc,  1883,  p.  428  (Charles  Island). 

Pcecilonetta  galapageneis,  Ridgway,  Proc.  U.  S.  Nat.  Mus.,  XIT,  No.  767,  Feb.  5, 
1890,  p.  115  (Charles  Island,  Galapagos  Archipelago;  collection  U.  S.  Nat. 
Mus.). 
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Spi'i-itic  cliitractcrs. — Similar  to  /'.  ba.hame.nsi*  (Linmeus),  bat  white 
on  sides  of  head  thickly  speckled  with  brown  (instead  of  being  quite 
immaculate)  and  top  of  head  grayer  brown. 

Range. — Galapagos  Archipelago:  Xo  locality  (Darwin,  Kinberg); 
South  Albemarle  Island  (Baurand  Adams);  Duncan  Island  (Baur  and 
Adams) ;  Charles  Island  (.'\Iarkliain,Townsend,  Banr  and  Adams);  Hood 
Island (Habel,1  Baur  and  Adams) ;  Chatham  Island  (Baur  and  Adams); 
Barrington  Island  (Baur  and  Adams);  Indefatigable  Island  (Habel, 
Albatross,  Baur  and  Adams);  Jervis  Island  (Baur  and  Adams);  Tower 
Island  (Baur  and  Adams). 

Adult  male. — Type,  No.115931;  I'.S.X.M.;  Charles  Island,  Galapagos, 
April  8,  1888;  I'.  S.  S.  Albatross.  Pileum,  sides  of  head  down  to  below 
the  eyes,  and  hind  neck,  pale  sepia  brown  or  hair  brown,  speckled  with 
dusky,  these  markings  larger  on  pileum ;  back  and  anterior  scapulars 
dusky  grayish  brown,  the  feathers  with  paler  grayish  brown  margins; 
lower  back  and  rump  plain  dusky  grayish  brown;  posterior  scapulars 
dusky  grayish  brown,  margined  with  dull  burly;  wing-coverts  plain 
brownish  slate,  the  greater  sharply  tipped  with  deep  cinnamon-buff; 
secondaries  metallic  green,  washed  witli  copper-bronze,  crossed  about 
midway  of  the  exposed  portion  by  a  narrow  band  (about  0.12-0.15  wide) 
of  velvety  black,  the  succeeding  portion  deep  cinnamon-buff;  tertials 
broadly  edged  with  paler  cinnamon-buff;  primaries  dusky  brownish 
slate,  tipper  tail-coverts  and  tail  pale  pinkish  buff  (middle  tail-feathers 
nearly  white),  the  concealed  portions  of  the  feathers  more  grayish. 
Chin,  throat,  and  fore  neck  immaculate,  white,  this  separated  from  the 
brown  of  sides  of  head  and  neck  by  a  speckled  space  about  0.4(1  of  an 
inch  wide;  rest  of  under  parts  pale  brown  (intermediate  between  fawn 
color  and  Isabella  color),  thickly  spotted  with  dusky,  the  flanks  pale 
fawn  color,  with  larger  spots,  and  the  under  tail-coverts  plain  pale  fawn 
color,  the  longer  ones  with  dusky  mesial  streaks;  axillars  white,  the 
terminal  portion,  mesially,  mottled  with  dusky;  under  wing-coverts 
plain  brownish  slate,  the  last  row  white.  Bill  blackish,  with  a  large 
space  on  lower  basal  portion  of  maxilla  reddish;  legs  and  feet  dusky 
brownish.  Length  (skin),  10.75;  wing,  8.10;  tail,  ->.70;  culmen,  1.78; 
greatest  width  of  bill,  0.72;  tarsus,  1.48;  middle  toe,  1.02. 

Adult  female. — No.  116143,  CS.N.JI.;  same  locality,  etc.  Similar  to 
the  male,  but  smaller,  lower  fore  neck  speckled  with  dusky  brown,  tail- 
coverts  spotted  with  dusky,  and  reddish  space  at  lower  base  of  maxilla 
much  smaller.  Length  (skin),  16;  wing  (quills  molting);  tail,  3.15;  cul- 
men, 1.60;  greatest  width  of  bill,  0.05;  tarsus,  1.42:  middle  toe,  1.55. 

Specimens  of  P.  hahamensis  with  which  the  above  examples  have 
been  compared,  and  from  all  of  which  they  differ  in  the  characters 
mentioned  in  the  diagnosis,  are  from  the  West  Indies  (Bahamas.  1; 
Guadeloupe,  '■'<;  Barbuda,  1);  Buenos  .Vyres,  1,  and  Chile,  2. 

The  collection  of  .Messrs.  Baur  and  Adams  contains  15  additional 

!  Not  collected. 
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specimens  (13  from  Chatham,  2  from  Albemarle).  These  show  that  the 
characters  upon  which  P.  gaiapayeiisis  was  separated  from  P.  bahamenxix 
are  quite  constant,  every  specimen,  females  as  well  as  males  and  young 
as  well  as  adults,  showing  the  distinct  speckling  of  the  sides  of  the 
head. 

"Light-colored  triangular  space  on  sides  of  upper  mandible  at  base 
madder  brown  tinged  with  vermilion."    (Adams,  MS.) 

Genus  QUERQUEDULA,  Stephens. 

Qucrquedula,  Stepiiexs,  Gen.  Zool.,  XII,  Pt.  II,  1824,  p.  1-12.  Type,  Anas  quer- 
quedula,  Linineus. 

Range. — Nearly  cosmopolitan.  Galapagos  Archipelago  (one  species, 
said  to  be  identical  with  a  species  of  the  more  southern  parts  of  South 
America). 

QUERQUEDULA  VERSICOLOR  (Vieillot). 

Anas  versicolor.  VlEir.i.oT,  Nouv.  Diet.  d'Hist.  Nat.,V,  1816,  p.  109 
Quei-quedula  versicolor,  Cassix,  Gilliss's  Exped.,  II,  1856,  p.  203. — Sai.vin,  Trans. 
Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  499  (Galapagos,  tide  Sundevall  >. — Sclater 
and  Salvix,  Proc.  Zool.  Soc,  1876,  p.  388  (description  and  synonymy). 
Anas  maculirostris,  Lichtensteix,  Verz.  Donbl.  1823,  p.  81. — Srxni:vALL,  Proc. 
Zool.  Soc,  1871,  p.  126  (Galapagos  Islands). 

Ji'rtiir/c— Southern  South  America,  north  to  Argentine  liepublic  and 
Chile.    Galapagos  Archipelago  (no  locality,  Kinberg). 

Family  COLOl  BLD^E. 

Genus  NESOPELIA,  Sundevall. 

Xcsopelia,  Sundevall,  Meth.  Nat.  Av.  Disp.,  1872,  p.  99.  Type,  Zenaida  galapa- 
goensis,  Gould. 

Generic  characters. — Similar  to  Zenaida.  Bonaparte.'  but  tail  propor- 
tionally shorter  and  less  graduated,  composed  of  12  instead  of  11 
ret'trices;  bill  longer  and  stouter,  with  arched  terminal  portion  of 
maxilla  half  as  long  as  middle  toe  (without  claw)  instead  of  much  less; 
legs  and  feet  larger  and  stouter. 

Range. — Peculiar  to  the  Galapagos  Archipelago. 

NESOPELIA  GALAPAGOENSIS  (Gould). 

Colombi-Galline  des  flallapagos,  Neboux,  Rev.  Zool.,  1810,  p.  290  (Charles  Island, 
Galapagos  Archipelago). 

Zenaida  galapagoensis,  Gori.D,  Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  115,  pi. 
xlvi  (Galapagos  Archipelago). — Sclatei:  and  Sai.vix,  Proc.  Zool.  Soc.  1870, 
p.  323  (Indcfatigahlo  and  Uindloe  islands. — Sai.\  ix,  Trans.  Zool.  Soc,  IX, 
Pt.  IX,  1876,  p.  499  (Charles,  Indefatigable,  Bindloe,  and  .lames  islands).— 
lilDGWAV,  Proc.  U.  S.  Xat.  Mils.,  XII,  1889,  p.  116  (Indefatigable,  Duncan, 
.lames,  and  Hood  islands). 


lZenaida,  Bonaparte,  Geog.  and  Comp.  List,  1838,  p.  41.  Type,  Columba  zenaida, 
Bonaparte, 


no.  1H6.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  615 


Columba  (Zenaida)  galapagensis,  Sundevall,  Proc.  Zool.  Soc,  1871,  p.  125  (James 
Island). 

Nmopelia  gallapagenne,  Stjndevali,,  Meth.  Nat.  Av.,  1872,  p.  99. 
Nesopelia  galapagoensis,  Salvadori,  Cat.  Birds  Brit.  Mua.,  XXI,  1893,  p.  391  (Inde- 
fatigable and  Bindloe  islands). 


ASCERTAINED  RANGE  OF  THE  GENUS  NESOPELIA,  SUNDEVALL. 


OUT 

QALAPA 

.INE  CHART 
Of  TH6 

60S  ISLANDS. 

Ot11"'' 

X     ALBEMARLE  1. 

CHATHAM  1  f  V 

91  9 

9 

i 

1.  Nesopelia  galapat/oeneis  (Gould). 


Specific  characters. — Wing-coverts  conspicuously  spotted  with  black 
and  streaked  with  white,  the  outermost  middle  and  greater  coverts 
with  their  outer  webs  almost  wholly  white;  a  light-colored  longitudinal 
auricular  band,  margined  above  and  below  by  a  dusky  streak ;  tail  with 
a  black  subterminal  band,  extending  entirely  across  all  the  feathers, 
except  sometimes  the  middle  pair;  under  tail-coverts  and  tip  of  tail 
gray  or  brownish  gray.  Wing,  4.72-5.45;  culmen,  0.55-0.74;  tarsus, 
0.82-1.03. 

Range. — Galapagos  Archipelago :  Albemarle  Island  (Habel);1  Duncan 
Island  (Albatross) ;  Charles  Island  (X6boux,  Jones) ;  Hood  Island  ( Mabel,1 

1  Not  collected. 


616       BIRDS  OF  THE  GALAPAGOS  .  I  RCHIPEL.W  O — RIDO  WA  V.    vol.  mi. 


Ailmlrnx.s);  Chatham  Island  (Jones,  Jiaur  and  Ailams);  Indefatigable 
Island  (Darwin  '?,  Habel,  Albatross):  James  Island  (Kinberg,  Albatross, 
Baur  and  Adams);  Tower  Island  (liaur  and  Adams);  Bindloe  Island 
(Habel). 

Adult  mule.— No.  11602(1.  r.S.N.M.;  James  Island,  Galapagos,  April 
11.  lS.SS;  C.  H.  Townsend.  To]i  of  bead  dull  chocolate  brown,  lighter 
on  forehead,  much  duller  on  crown,  the  color  changing  gradually  on 
occiput  and  hind  neck  to  warm  sepia  brown;  back  brighter  brown,  the 
lower  portion  with  large  roundish  spots  of  dull  blackish;  lower  back, 
rump,  upper  tail-coverts  and  median  tail-feathers  plain  olive  brown, 
the  last  with  an  indication  of  a  snbterminal  dusky  band;  wing-coverts 
mainly  light  brown  (intermediate  between  broccoli  and  wood  brown), 
thickly  marked  with  large  roundish  and  oblong  spots  of  black  (crowded 
into  a  large  patch  on  the  greater  coverts)  and  interspersed  with  streaks 
of  white  (bordering  upper  and  posterior  margins  of  the  black  spots), 
the  outermost  middle  and  greater  coverts  with  their  outer  webs  chiefly 
white,  forming  an  elongated  patch  of  this  color;  tertials  more  rusty 
brown,  with  a  large,  posteriorly  rounded,  patch  of  black  on  each  web; 
secondaries  dusky,  very  narrowly  edged  with  pale  grayish  brown  and 
rather  broadly  tipped  with  the  same;  innermost  primaries  colored  like 
secondaries,  but  longer  quills  (except  outermost)  narrowly  edged  with 
white:  outer  webs  of  roct rices,  except  lateral  one,  chiefly  olive  brown, 
both  webs  of  the  outermost  and  inner  webs  of  the  others,  except  middle, 
pair,  deep  gray,  all,  except  middle  pair,  crossed  by  a  broad  band  of 
black,  the  broad  gray  terminal  band  rather  lighter  than  the  basal 
portion.  A  broad  longitudinal  patch  of  brownish  whitish  on  auricular 
region  (commencing  beneath  eyes),  margined  above  and  below  by  a 
streak  of  black;'  sides  of  neck  richly  glossed  with  bright  metallic 
solfeiino  purple,  changing  to  golden  bronze;  chin  dull  light  vinaceous- 
cinnamon,  deeper  on  throat,  and  gradually  passing  into  vinaceous-choco- 
late  on  fore  neck  and  chest,  the  breast  rather  lighter  and  slightly  more 
cinnamomeous;  belly  pale  fawn  color,  passing  into  pale  pinkish  buff  on 
anal  region;  sides  and  flanks  plain  gray  (No.  7),  the  under  wing-coverts 
and  axillars  similar  but  rather  deeper  (Xo.  (i  gray);  under  tail-coverts 
mouse  gray,  tinged  with  light  brown  at  tips,  the  inner  webs  of  the 
longest  feathers  with  a  concealed  longitudinal  space  of  dusky.  Bill 
black;  legs  and  l'eet  (in  dried  skin)  deep  brownish  yellow.2  Length 
(skin),  8.90;  wing,  5.40;  tail,  3;  culmen,  0.04;  tarsus,  1;  middle  toe, 
O.iiO. 

'The  head  of  the  specimen  described  is  in  rather  bad  condition,  and  does  not  show 
distinctly  the,  exact  character  of  the  markings.  In  examples  not  thus  defective,  the 
uppermost  black  streak  passes  underneath  the  bare  orbital  sp:ice  to  the  anterior 
angle  of  the  same,  where  it  meets  another  bnt  narrower  black  line  which  borders 
the  upper  margin  of  the  bare  orbital  space  for  its  whole  length,  running  into  the 
auricular  stripe  ;it  the  posterior  angle  of  the  orbital  space. 

: "  Bare  skin  round  eve  cobalt  blue,  tending  toward  purplish ;  feet  and  legs  a  little 
darker  than  cor:il  red.''    (Adams,  MS.)    Iris  dark  brown  (Habel). 
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A<Udt  /entitle.— No.  110021, U.S.N.M. ;  same  data.  Similar  to  the  adult 
male,  as  described,  but  smaller  and  rather  duller  colored;  the  metallic 
gloss  on  sides  of  neck  less  brilliant  and  much  restricted;  the  black 
spots  on  wing  coverts  rather  more  crowded;  top  of  head  less  pur- 
plish brown,  and  under  parts  more  cinnanxnneous.  especially  on 
belly.  Length  (skin),  7. 80:  wing,  4.00;  tail,  2.02:  culmen,  0.00;  tarsus, 
0.88;  middle  toe,  0.84. 

Young. — No.  52410,  T.S.N.M.;  James  Island,  Galapagos;  received 
from  Professor  Sundevall.  Much  duller  in  color  than  adults,  with 
markings  and  colors  far  less  strongly  contrasted :  spots  on  wing-coverts 
and  scapulars  dark  sooty  brown,  intermixed  with  smaller  spots  of  light 
cinnamon;  prevailing  color  of  under  parts  deep  wood  brown,  darker  on 
chest,  where  the  feathers  have  paler  terminal  margins;  the  head  and 
neck  duller  brown,  indistinctly  spotted  above,  especially  on  occiput,- 
with  dull  cinnamon,  the  sides  of  the  neck  without  trace  of  metallic 
gloss:  reniiges  conspicuously  margined  with  light  rusty,  and  general 
color  of  rectrices  deep  broccoli  brown  or  drab  instead  of  gray. 

There  are  some  slight  variations  in  plumage  noticeable  between 
specimens  from  different  islands,  which  may  or  may  not  be  of  local  sig- 
nificance, the  series  of  specimens  being  too  small  to  determine  the  ques- 
tion. Examples  from  Chatham  Island  are,  as  may  be  seen  from  the 
subjoined  measurements,  decidedly  smaller  than  those  from  other  locali- 
ties, but  having  only  one  skin  for  examination,  and  that  a  very  poor 
one  (those  belonging  to  Dr.  Baur  having  been  returned  to  him),  I  am 
unable  to  state  whether  there  are  any  other  differences. 

Measurement*  of  Xesopelia  galapagoensis. 


Sum-  Collec- 


116020  ;    U.S.      Adultmale.J  Jaraos  Island. . 


Apr.  13.1888 
Apr.  2.1891 


Average  . 


116054  !    U.  S.  | 

125994  i  U.S. 

452  B.  &  A.  I 

453  B.  &  A. 


101318  :    U.  S. 
]02    B.  &  A. 
110  ,  B.  &  A. 
126  j  B.  &-  A. 
x      !  B.  &  A. 


116081  j  r.  s. 

116082  U.  S. 

149819  C.  S. 

149820  .  U.  S. 


.  .do  . 
..do  . 
..do  . 


Indefatigable  la-    Apr.  12,1888 
land. 

 do   Apr.  2,1891 

 do   Aus:.  7,1891 

 do  .do  


5.  40 J  3.0 


5.21  i  3.( 
5.20  '  'J.! 


I.  00  0.90 
l.oO  '  . 


Average  . . 

f  male  1-  Chatham  Island. 
(  male  ..;  do  1 


4.8ti  2.40 


..do  . 
...d»>  . 

..do  . 
..do  . 


Hood  Island         Apr.  7,  U 

 do  -  do  ... 


Average  . 


.  70    1. 00    . 92 


5.45  ,  a.  12  .72 

5.  40  !  3. 15  .  70 

5.35  3.02  .70 

5.  35  3.  07  .  70 
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Measurements  of  Neeopelia  galapagoenais — Continued. 


Nnm- 

Collec- 
tion. 

116021 
116022 
116023 
116024 

U.S. 
U.S. 
U.S. 
U.S. 

115898 

U.S. 

116056 

U.S. 

116057 

u.  s. 

116083 
116084 
149822 

U.S. 
U.S. 
U.S. 

Sex  and  age. 


Adult  female. 


Adult  female 
Adult  female 


Locality. 


James  Island. . 


....do  

....do  


Average  . 
Duncan  Island. 


Indefatigable  Is- 
land. 


Hood  Island. . 
....do  


Average  . 


Apr.  11,1 

 do  .. 

 do 


Apr.  13, 1 
Apr.  12, 1 


Wing. 

Tail. 

Ex- 
posed 
cul- 
mtiu. 

Tor- 

Mid- 
dle 
toe. 
_ 

4.  90 
4.  85 
4. 87 
4. 77 

2.92 
2.85 
2.68 

.60 
.61 
.65 
.60 

.88 
.86 

.88 
.93 

.84 

.79 
.80 
.80 

4.  85 

2. 81 

.61 

.89 

.81 

4.  73 

2.  70 

.59 

.88 

4.  85 

2.  70 

63 

.90 

.  80 

4.73 

2.63 

.55 

.90 

,8C 

4.  79 

2.  66 

.r,9 

.90 

.80 

4.90 
4.88 
4. 72 

2. 70 
2.  72 
2.68 

.65 
.68 
.63 

.91 
.92 

.85 

.80 
.81 
.70 

4.83 

2.  70 

.65 

.89 

.80 

Family  RALLIDiE. 
Genus  PORZANA,  Vieillot. 
Porzana,  Vieillot,  Analyse,  1816,  p.  61.    Type,  Ttallm  porzana,  Linnajus. 

Range. — Cosmopolitan.  Galapagos  Archipelago  (two  peculiar  spe- 
cies). 

PORZANA  SPILONOTA  (Gould). 

Zapnrnia  tpilonota,  GODLD,  Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  132,  pi.  xlix 

("Galapagos  Archipelago"1). 
Ortygometra  tpilonota,  Gray,  List  Grallaj  Brit.  Mus.,  1844,  p.  119. 
Porzana  epilonota,  Sclatkr  and  Salvin,  Proc.  Zool.  Soc,  1868,  p.  456;  1870, 

p.  323  (Indefatigable  Island).— Salvin,  Traus.  Zool.  Soc,  IX,  Pt.  ix,  1876, 

p.  500  (James  and  Indefatigable  islands). 
Creci8CM  epilonotuB,  Sharpk,  Cat.  Birds  Brit.  Mns..  XXIII,  1894.  p.  137  (James  and 

Indefatigable  islands). 

Range. — Galapagos  Archipelago:  Indefatigable  Island  (Habel); 
James  Island  (Darwin,  fide  Salvin). 

Specific  characters. — "Adult  male:  Uniform  chocolate  brown,  includ- 
ing the  wings;  lower  back,  rump,  and  tail  blacker;  quills  dusky  brown, 
externally  chocolate  like  the  back;  head  all  round  and  under  surface 
of  the  body  dark  slaty  gray,  the  lores  and  sides  of  face  blackish ;  sides 
of  body  and  flanks  chocolate  brown;  under  tail-coverts  blackish  with 
white  bars;  'bill  black,  the  lower  mandible  blackish  brown;  feet  olive- 
brown;  iris  red'  (A.  Habel).  Total  length,  i.'t  inches;  culmen,  0.7; 
wing,  2.75;  tail,  0.9;  tarsus,  0.8;  middle  toe  and  claw,  1.1. 

"The  male  described  is  from  Indefatigable  Island,  and  three  other 
specimens  from  the  same  island  in  the  Salvin-Godmau  collection  have 


1  The  type  specimen  has  apparently  been  lost. 
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tiny  white  spots  on  the  wing-coverts  and  inner  secondaries,  and  have 
the  lower  abdomen  almost  pure  white.  This  peculiar  character  is  not 
easily  explained  as  a  sign  of  age  or  sex,  but  it  is  probable  that  the 
white  spots  disappear  with  age,  as  they  vary  in  number  iii  all  the  speci- 
mens in  the  Museum.  The  type  specimen  seems  not  to  have  been 
transferred  with  the  rest  of  the  Zoological  Society's  Collection." 
(Sharpe.) 

ASCERTAINED  RANGE  OP  THE  GENUS  PORZANA,  VIEILLOT,  IN  THE  GALAPAGOS  ARCHI- 
PELAGO. 


OUT 
6ALAPA 

INE  CHART 
OF  THE 

60S  ISLANDS. 

tift. 

/*    ALBEMARLE  1. 
Pt.Cristt/AtX 

(  >. 

CHATHAM  1  f  J 

■fBmtrirjM, 

C3hoo° 

1.  Porzana  spilonota  (Gould). 

2.  Porzana  galapagoensitt,  Sharpe.  ("Galapagos.") 


PORZANA  GALAPAGOENSIS,  Sharpe. 

Porzana  epilonota  (nec  Oi-lygometra  spilonota,  Gould),  Salvin,  Trans.  Zool.  Soc, 
IX,  Pt.  ix,  1876,  p.  500  (part). 

Porzana  galapagoensis,  Sharpk,  Cat.  Birds  Brit.  Mus.,  XXIII,  1894,  p.  113  (Gal- 
apagos ;  British  Museum). 

Specific  characters. — "Adnlt  male:  Similar  to  0.  [Porzana]  tabuensis, 
but  distinguished  by  the  absence  of  the  white  edge  to  the  first  primary 
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and  iilso  by  tlie  shorter  wings  and  tail.  Total  length,  5.5  inches;  cul- 
men,  1.6;  wing,  2.9;  tail,  1;  tarsus,  1;  middle  toe  and  claw,  1.2. 

"Habitat. — Galapagos  Archipelago;  exact  island  not  indicated." 

I  have  not  seen  a  specimen  of  this  species,  which  Mr.  Sharpe  places 
in  a  different  genus  from  P.  npilonota.  P.  tabuensis  (Ralltts  talnwusin, 
Gmeliu),1  with  which  Mr.  Sharpe  compares  it,  is  described  as  being  plain 

ASCERTAINED  RANGE  UF  THE  GENTS  GALLINTI-A,    IIRISSON,  IN  THE  GALAPAGOS 
ARCHIPELAGO. 


OUT 

GALAPA 

-INE  CHART 

OF  THE 

80S  ISLANDS. 

OjCRVIS  1.  5 

_       WUT1UM  1  (J 

i 

> 

1.  GalJiuvla  galeata  (Lichtenstein)  ? 


chocolate  brown  above,  darkening  into  blackish  on  upper  tail  coverts 
and  tail,  the  sides  of  head  and  under  parts  slate-gray,  paler  on  throat, 
the  under  tail  coverts  black,  with  white  bars;  bill  black,  feet  reddish. 
It  inhabits  Polynesia,  New  Zealand,  the  Philippines,  etc. 

Genus  GALLINULA,  Brisson. 
Gallinvla,  Brisson,  Orn.,  VI.,  1760,  p.  2.    Type,  Fulica  chloropus,  Linnieiia. 
Range. — Nearly  cosmopolitan.    Galapagos  Archipelago  (one  species, 
apparently  identical  with  the  common  continental  one). 


'Syst.  Nat.,  I,  1788,  p.  717. 
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GALLINULA  GALEA TA  (Lichtenstein). 

Crex  galeata,  Lichtensteix,  Verz.  Doubl.,  1823,  p.  80. 

Gallinula  galedta,  Bonaparte,  Amer.  Orn.,  IV,  1832,  p.  128. — Baird,  Brewer,  and 
Ridgway,  Water  Birds  N.  Amer.,  I,  1884,  388.— HlDGWAY,  Man.  N.  Amer. 
Birds,  1887,  p.  141. 

Range. — Whole  of  tropical  aud  most  of  temperate  portions  of  Amer- 
ica.   Galapagos  Archipelago:  Albemarle  Island  (Baur  and  Adams). 

There  are  three  adult  specimens  of  what  I  refer  provisionally  to  this 
species  in  Dr.  Baur's  collection  from  Albemarle.  These  differ  from 
continental  examples  of  true  O.  galeata  in  narrower  frontal  shield  aud 
in  the  lighter  hue  of  their  coloration,  with  apparently  less  extent  of 
olive  on  the  upper  parts  and  more  white  on  the  abdomen  as  well  as 
along  the  edge  of  the  wing.   Measurements  are  as  follows : 


Measurements  of  Galtinula  galeata. 


Num- 
ber. 

Sex  and  age. 

Date. 

! 

"Wiug.  '  Tail. 

Col- 
men, 
includ- 
ing 
frontal 
shield. 

Bill 
from 
nostril. 

Tarsus. 

Middle 
toe. 

309 
310 

 do  

July  15, 1891 
July  30, 1891 

6. 36 
6. 70 
6.  36 

2.60 
2.  77 
2.  66 

1. 65 
1.75 
1.  70 

0. 57 
.62 
.55 

1.94 

2. 03 
2.18 

2. 48 
2. 35 
2.45 

6.47  ,  2.68 

1.70 

.58 

2.05 

2. 43 

"Frontal  plate  orange-vermilion;  tip  of  beak  citron  yellow;  base  of  beak  poppy 
red ;  ring  on  tibia  j  ust  below  feathers  same  as  frontal  plate ;  legs  and  feet  oil  green." 
(Adams,  MS.) 


Family  H.EMATOPODID^E. 
Genus  H^IMATOPUS,  Linnaeus. 

Hcematopvs,  Llnn.ecs,  Syst.  Nat.,  10th  ed.,  1,  1758,  p.  152.  Type,  H.  ostralegus, 
Linnseus. 

Range. — Seacoasts  of  both  hemispheres.  Galapagos  Archipelago 
(one  species,  very  closely  related  to,  perhaps  identical  with,  a  Lower 
California  species). 

H^MATOPUS  GALAPAGENSIS,  Ridgway. 

f  Htematopus  palliatm  (nec  Temminck),  Sclater  and  Salvin,  Proc.  Zool.  Soc, 
1870,  p.  323  (Indefatigable  Island,  Galapagos  Archipelago). — Sundevall, 
Proc.  Zool.  Soc,  1871,  p.  125  (Galapagos).— Salvin,  Trans.  Zool.  Soc,  IX, 
Pt.  ix,  1876,  p.  502  (Indefatigable  Island). 

Hwmatopm  galapageneis,  Ridgway,  Auk,  III,  July,  1886,  p,  331  (Chatham  Island, 
Galapagos  Archipelago;  U.  S.  Nat.  Mus.);  Proc.  U.  S.  Nat,  Mus,,  IX,  1886, 
p.  325  (Chatham  Island,  Galapagos  Archipelago;  full  description);  XII, 
1889,  pp.  116,  120,  123, 128  (James,  Chatham,  and  Indefatigable  islands). 

Hcematopue  leucopus  galapagmsis,  Skebuhm,  Geog.  Distr.  Charadr.,  1887,  pp.  xxii, 
307. 
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/Specific  characters. — Somewhat  similar  to  IT.  palliatus,  Temminck,  but 
differing  as  follows:  Back,  scapulars,  and  wings  sooty  black,  instead 
of  grayish  brown;  shorter  upper  tail-coverts  entirely  black,  the  longer 
ones  white,  varied  toward  tips  with  blackish  (the  median  coverts 
barred  or  transversely  spotted);  under  primary-coverts  chiefly  black; 
white  of  the  wing  much  more  restricted.  Wing,  9.50-10.05;  tail,  3.50- 
4.06;  culmen,  3.10-3.80;  depth  of  bill  at  thickest  portion  in  front  of 
nostril,  0.47-0.53;  tarsus,  2.07-2.20;  middle  toe,  1.61-1.89. 

ASCERTAINED  RANGE  OF  THE  GENUS  II-KMATOPrS.  LINN.KUS,  IN  THE  GALAPAGOS 
ARCHIPELAGO. 


OUT 
GALAPA 

INE  CHART 
OF  THE 

60S  ISLANDS. 

0 

^> 

_                     /    ALBSMARLI  1 

1  f\  a 

CHATHAM  1  f  / 

A.iW.N  

:      -  ! 

■tBnttUM. 

i 

i.y 

I 

1.  Hwmatopvs  i/alapaf/ensiB,  Ridgway. 


Range. — Galapagos  Archipelago :  Albemarle  Island  (Baur  and  Adams) ; 
Hood  Island  (Baur  and  Adams) ;  Chatham  Island  (Jones)  ;Indefatigable 
Island  (Habel,  Albatross);  James  Island  (Albatross);  Bindloe  Island 
(Baur  and  Adams). 

Adult  male. — No.  125997,  U.S.N.M.;  Indefatigable  Island,  Galapagos, 
April  2,  1891 ;  C.  H.  Townsend.  Head,  neck,  and  upper  part  of  chest 
uniform  glossy  slate-black;  rest  of  upper  parts  dark  sooty  brown ;  wing 
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with  an  elongated  white  patch,  occupying  the  greater  part  of  the  inner- 
most secondaries  (not  tertials),  and  more  or  less  of  the  basal  or  sub- 
basal  portion  of  the  outermost,  the  greater  wing-coverts  also  margined 
terminally  with  white;  upper  tail-coverts  white,  mottled  at  tips  with 
dusky,  the  longer  coverts  with  half  an  inch  or  more  of  their  terminal 
portion  sooty  black;  tail  similar  in  color  to  the  back,  but  extensively 
white  at  base,  this  occupying  about  the  basal  half  of  the  exterior 
feather.  Lower  part  of  chest  irregularly  clouded  or  blotched  with 
dusky  or  white,  this  mottled  space  about  1  inch  across  in  middle  portion ; 
rest  of  under  parts,  including  under  tail-coverts,  immaculate  white; 
under  wing-coverts  white,  with  considerable  spotting  of  slate-black 
along  the  margin  and  a  large  patch  of  dark  brownish  slate  on  the 
carpo  metacarpal  region;  inner  webs  of  primaries  entirely  uniform 
brownish  slate.  Bill  (in  dried  skin)  reddish ;  legs  and  feet  (in  dried 
skin)  light  brownish  orange.1  Length  (skin),  16;  wing,  10;  tail,  3.80; 
culmen,  3.35;  depth  of  bill  at  nostril,  0.10;  greatest  depth  of  bill,  0.50; 
tarsus,  2.12;  middle  toe,  1.01. 

Immature.— So.  101320,  U.S.N.M.;  Chatham  Island,  August  16, 1884; 
Dr.  William  H.  Jones,  TJ.  S.  N.  Essentially  identical  with  the  adult, 
as  described,  in  plumage,  but  bill  mainly  dusky  brown,  and  legs  and 
feet  much  duller  in  color.  "Bill  red,  nearly  black  toward  tip;  iris 
golden  yellow;  lids  reddish;  feet  slate  or  grayish."  (Jones,  MS.) 
Length  (before  skinning),  l.s.ir>:  extent  of  wings,  33;  wing,  10;  tail, 
3.80;  culmen,  3.12;  depth  of  bill  at  nostrils,  0.43 ;  greatest  depth  of  bill, 
0.50;  tarsus,  2.20;  middle  toe,  1.65. 

This  species  is  very  distinct  from  every  other,  except  H.  frazari, 
Brewster,2  from  Lower  California,  which  is  so  closely  related  that  even- 
tually, when  a  larger  series  has  been  compared,  it  may  prove  to  be  not 
separable.  Apart  from  this  relationship,  H.  gaUiptujenxin  is  allied  both 
to  H.  palliatiis  and  H,  /cuco/ius,  but  more  closely  to  the  former,  as  the 
following  synoptical  table,  which  gives  the  chief  diagnostic  characters 
of  all  the  known  American  white-bellied  Haimalopi,  will  show: 

'Tho  fresh  colors  of  the  unfeathered  parts  in  two  adults  obtained  liy  Dr.  William 
H.  Jones,  U.  S.  X.,  on  Chatham  Island,  August  16,  1884,  as  noted  by  him,  were  as 
follows : 

No.  101319,  U.S. X. M.  (collector's  Xo.  64),  adult,  type  of  the  species:  Bill  red;  iris 
golden  yellow;  eyelids  red;  feet  pale  flesh  color.  Length  (before  skinning),  18 
inches;  extent,  32. 

No.  101321,  U.S.X.M  (collector's  Xo.  63),  adult:  Bill  dark  red;  iris  bright  golden 
yellow ;  eyelids  bright  red ;  feet  pale  flesh  color.    Length,  17 j ;  extent, 

Mr.  C.  F.  Adams's  notes  on  specimens  collected  by  himself  and  Dr.  Baur,  on  Hood 
and  Albemarle  islands,  Jnly  5-30,  1891,  are  as  follows: 

Adult  male:  "Basal  half  of  bill  vermilion,  other  portion  nearly  as  dark  as  maroon; 
legs  and  feet  lighter  than  buff-pink.'' 

Adult  female:  '*  Eyelids  red;  legs  lighter  than  cream-buff;  base  of  bill  Chinese 
orange,  anterior  part  bay." 

*Haimatopm  frazai  i,  Brewster.  The  Auk,  V,  January,  1888,  p.  85  (Carmen  Island, 
Gulf  of  California;  collection  of  William  Brewster). 
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SYNOPSIS  OF  AMERICAS  WHITE- BELLIED  II.EMATOPI. 


a1.  Kump  and  lower  back  white.    (Palaearctic  region,  accidental  in  Green- 
land)   1.  H.  ostralegus,  Liunieus. 

a2.  Rump  and  lower  back  dusky. 
ft1.  Breast  white,  like  belly,  etc. 
c1.  Mill i  tie  grayish  brown  or  brownish  slate;  upper  tail-coverts  wholly  white 
in  adult  and  under  primary  coverts  almost  wholly  white;  lower 
chest  not  mottled  or  spotted  with  black.    (Atlantic  coast  irom 
Nova  Scotia  to  Brazil,  and  Pacific  coast  from  western  Mexico  to 

Chili)    2.  H.  palliatus,  Teinniinek. 

ea.  Mantle  dark  sooty  brown  or  brownish  black;  shorter  upper  tail-coverts 
entirely  blackish  and  longer  ones  varied  with  black  at  euds ;  under 
primary  coverts  chiefly  dusky;  lower  chest  mottled  or  spotted  with 
dusky. 

dl.  Under  tail-coverts  wholly  white;  more  black  on  under  wing-coverts; 
tail,  3.50-4.06  (average,  3.80) ;  culmen,  3.10-3.80  (3.32) ;  tarsus,  2.07- 
2.20(2.1.-);  middle  toe  1.59-1.89  (1.70).    (Galapagos  Archipelago.) 

3.  H.  galapageiistti,  Ridgway. 
d2.  Lateral  under  tail-coverts  spotted  or  irregularly  barred  with  dusky; 
less  black  on  under  wing-coverts;  tail,  3.90-4.25  (average,  4.05); 
culmen,  2.70-3.05  (2.93);  tarsus,  2.18-2.30  (2.24);  middle  toe,  1.40- 
1.55  (1.47).    (Lower  California,  both  coasts.) 

4.  H.  fmzari,  Brewster. 

b\  Breast  wholly  black,  like  head  and  neck.    (Southern  extremity  of  South 
America)   5,  H.  leucopodus,  Garnot. 

Aii  examiuation  <>!'  eight  additional  specimens  of  the  Galapagos 
oyster-catcher  reduces  the  alleged  color  differences  between  that  bird 
and  the  Lower  Oaliforniau  form  described  as  H.frazari  by  Mr.  Brewster 
to  two,  namely,  the  smaller  amount  of  dark  color  on  the  under  surface 
of  the  wing  and  the  partially  spotted  or  barred  under  tail-coverts  of 
the  latter.  Mr.  Brewster  says  that  H.frazari  is,  in  pari,  distinguished 
by  its  "distinctly  brown  (instead  of  sooty  black)  back,  scapulars,  and 
wing-coverts;"  but  some  of  the  more  recently  obtained  specimens  of 
H.galapagensh,  having  a  mixture  of  old  and  new  feathers  in  the  plum- 
age, show  that  this  character  cannot  be  depended  on,  the  old  feathers 
having  exactly  the  brown  color  of  the  mantle  in  II.  frazari.  In  the 
coloration  of  the  upper  breast,  where  the  black  of  the  upper  chest  joins 
the  white  beneath  it,  there  is  no  difference  between  the  two  supposed 
forms,  the  "broad  zone  of  mottled  black  and  white  feathers "  being 
just  as  well  developed  in  H.  gahipagensis  as  in  H.frazari. 

It  is  evidently  yet  too  soon  to  say  whether  the  birds  from  the  two 
distant  regions  arc  really  different  or  not,  a  larger  number  of  specimens, 
particularly  of  the  Lower  California!!  bird,  being  necessary  to  decide 
the  question.  When,  however,  we  consider  the  very  slight  characters 
on  which  the  separation  of  H.frazari  now  rests,  and  also  the  fact  that 
SSiila  nehou.rii,  S.  brcicstrri,  and  Velecanux  ralifornicus  are  found  both  in 
the  Galapagos  and  Lower  California,  it  would  be  not  at  all  surprising 
should  the  oyster-catchers  of  the  two  distant  localities  also  prove  to 
be  identical. 
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Measurements  of  Hcematopus  galapagensis. 


Num- 
ber. 

Collec- 
tion. 

Sex  and  age. 

Locality. 

Date. 

si 
a 

|  Tail.  | 

a 

1 

© 

,  Depth  of  bill  at 

nostril.  1 
1  Greatest  depth  j 
|         of  bill.  1 

3 

I 

H 

2.20 

2.  li 
2.20 
2. 12 

2.19 
2. 07 
2.20 
2. 10 
2.10 
2.08 

Middle  toe. 

101319 
101320 
101321 
116025 
125997 

211 
231 
244 
300 
378 
396 

U.  S. 
U.S. 
US. 
US 
U.S. 

B.&A. 
B.&  A. 
B  &  A. 
B  &A 
B  &  A. 
B.&A. 

Adult  

Immature  

Adult  

Chatham  Island  - . 

 do  

 do  

Aug.  16, 1884 

 do  

 do  

10  00 

3.90 
3.80 
4.  00 
3.  85 
3.  80 

3.  50 

4.  06 
<J  70 
3.85 
3.  80 
3.  55 

3.42 

3!  15 

3  23 
3.  35 

3.45 
3.  45 
3. 32 
3. 18 
3.80 
3. 10 

.49  .52 
.43  .50 
.48  .51 
.45  .51 
.40  .50 

.45  .51 
.51  .52 
50  .53 
.50  .49 
.47:  .51 
.44  .47 

1.72 
1.65 
1.68 
1. 59 
1. 61 

1.72 
1.68 
1.72 
1.63 
1.89 
1.64 

Adult  male... 
....  do  

Adult  female  . 

 do  

 do  

Adult  male. .. 

Adult  female . 

James  Island  

Indefatigable  la- 
land. 

Hood  Island  

 do  

 do  

Albemarle  Island . 

 do  

 do  

Average  

Apr.  11, 1888 
Apr.  2, 1891 

Jul?  5,1891 
July  6,1891 
July  7,1891 
July  14. 1891 
July  24, 1891 
July  30, 1891 

9.  75 
10.00 

10. 05 
10.00 
10.  00 
9. 50 
9.50 
9. 90 

9.84 

3.  80 

"2 

.47  .51 

2. 15 

1.70 

Measurement*  of  Heematopus  frazari,  Brewster. 

Num- 
ber. 

Collec- 
tion. 

Sex  and  age. 

Locality. 

Date. 

ti 

£ 

Tail. 

[  Culmen. 

1  ;  ;      .           :  Depth  of  bill  at 
I  :  :      S    &    1  nostril. 

1  .  .      .     .     1  Greatest  depth 
1  g£    g    g    I        of  bill. 

d  i 

1  | 

h  1  a 
2.20 1.55 

2.30  1.40 

2. 18  

2.30  

82447 

V.  S. 

W.  B. 

W.  B. 
W.B 

Immature  male 
Adult  male-.. 

 do  

 do  

CoronadosI  slan  ds. 
Lower  California 
JUk  Paz,  Lower 
^fclifornia  > . . . . 

 do  

 do  

Average  

May  17, 1881 
Mar.  7,1887 

9.  50 

9.90 

9. 75 
10.27 

4.00 

i» 

3.90 
.... 

2. 70 

3.00 

2.99 
3.05 

9. 85|4. 05 

2.93 

.45 

.5lj2.24|  1.47 

'This  specimen  of  Mr  Brewster's  I  have  examined  and  the  measurements  given  are  mine.  The 
measurements  of  tbe  two  following  are  quoted  from  Mr.  Brewster's  article  in  The  Auk,  V,  p.  85. 


Family  ARENAKIID.33. 

Genus  ARENARIA,  Brisson. 
Arenaria,  Brisson,  Orn.,  V,  1760,  p.  132.    Type,  Tringa  interpret,  Linnfeus. 
Range. — Seacoasts  nearly  throughout  the  world,  breeding  in  northern 
portions  of  the  northern  hemisphere.    Galapagos  Archipelago  (one 
cosmopolitan  species  during  migration). 

ARENARIA  INTERPRES  (Linrueus). 
Tringa  interpret,  LINN.EUS,  Sys.  Nat.,  10th  ed.,  1, 1758,  p.  148. 

Arenaria  interpret,  Vieillot,  Gal.  Ois.,  II,  1834,  p.  102. — Rihgway,  Man.  K.  Amer. 
Birds,  1887,  p.  180;  Proc.  U.  S.  Not.  Mus.,  XII,  1889,  p.  116  (Hood  Island,  Gala- 
pagos Archipelago). 

Strepsilas  interpret,  Illiger,  Prodr.  Orn.,  1811,  p.  263. — Gould  and  Darwin,  Zool. 
Voy.  Beagle,  HI,  Birds,  1841,  p.  132  (Galapagos  Archipelago). — Sclater  and 
Salvin,  Proc.  Zool.  Soc,  1870,  p.  32  (Indefatigable  and  Bindloe  islands). — 
Salvin,  Trans.  Zool.  Soc,  IX,  Pt.  IX,  1876,  p.  502  (Indefatigable  and  Bindloe 
islands). — Baird,  Brewer,  and  Ridgway,  Water  Birds  N.  Amer.,  I,  1884, 
p.  119. 

Proc.  if.  M.  vol.  xix  40 
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Range. — Seacoasts  nearly  throughout  the  world.  Galagapos  Archi- 
pelago: Albemarle  Island  (Baur  and  Adams);  Hood  Island  (Albatross); 
Indefatigable  Island  (Habel)j  Bindloe  Island  (Habel). 

ASCERTAINED  RANGE  OP  THE  GENUS  ARENARIA,  BRISSON,  IN  THE  GALAPAGOS 
ARCHIPELAGO. 


OUT 
9ALAPA 

INE  CHART 
or  THE 

GOS  ISLANDS. 

«*■***• 

Pt.Critf/AtiiC    ALBCM*"Le  1 

tUEftVIS  1.  R 

CHATHAM  1  f  J 

:  1 

1  9 

1.  Armaria  interpres  (Linnaeus). 


Family  CHAKADKIIDA 
Genus  SQUATAROLA,  Cuvler. 

Squatarola,  Ccvier,  Ri  gne  Anim.,  I,  1817,  p.  467.   Type,  Tringa  tquatarola,  Lin- 
nieuB. 

Range. — Breeding  in  extreme  northern  portions  of  northern  hemis- 
phere, but  nearly  cosmopolitan  during  migration. 

SQUATAROLA  SQUATAROLA  (Linna;us). 

Tringa  tquatarola,  Linnaeus,  Syst.  Nat.,  10th  ed.,  1, 1768,  p.  149. 
Charadrim  tquatarola,  Naumann,  Vog.  Deutechl.,  VII,  1834,  p.  2B0.— Eidgway, 
Man.  N.  Anier.  Birds,  1887,  p.  173. 
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Squatarola  squatarola,  Turner,  Proc.  U.  S.  Nat.  Mus.,  VIU,  1885,  p.  246. 
Tringa  helvetica,  LinNjEUS,  Syst.  Nat.  12th  ed.,  I,  1766,  p.  250. 
Squatarola  helvetica,  Cuvier,  Regno  Auim.,  1, 1817,  p.  467. — Bairi>,  Brewer  and 
Ridgway,  Water  Birds  N.  Amer.,  I,  1884,  p.  132. 

Range. — Nearly  cosmopolitan.  Galapagos  Archipelago:  Albemarle 
Island,  northern  part  (Baur  and  Adams). 

ascertained  range  of  the  genus  squatarola,  cuvier,  in  the  galapagos 
archipela'go. 


OUT 
6ALAPA 

.INE  CHART 
OF  THE 

60S  ISLANDS. 

0— ■ 

/     ALBEMARLE  1. 

Ogtimi  I.  6 

> 

J  ^  Q( 

CHATHAM  1.  f  J 

ft  Emi\-~^^f 
t  t 

i 

 Tfcf.  

1 

1.  Squatarola  squatarola  (Linnaeus). 


Genus  ^EGIALITIS,  Boie. 

2Egialati«,  Boie,  Isis,  1822,  p.  558.    Type,  by  elimination,  Ckaradrius  hiaticula, 
Linnjeus. 

Range. — Cosmopolitan.  Galapagos  Archipelago  (one  North  Ameri- 
can species  during  migration). 
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vEGIALITIS  SEMIPALMATA,  Bonaparte. 

Charadrius  semipalmatm,  Bonaparte,  Jour.  Acad.  Nat.  Sci.  Phila.,  V,  1825,  p.  98. 

^gialiles  serAipalmatui,  Bonaparte,  Geog.  and  Conip.  List,  1838,  p.  45. 

JEgialitis semipalmata,  Baird,  Birds  N.  Amer.,  1858,  p.  694. — ScLATEitand  Salvin, 
Proc.  Zool.  Soc,  1870,  p.  323  (Indefatigable  Islaud,  Galapagos  Archipel- 
ago).—Salvin,  Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  501  (Indefatigable 
Islaud,  Galapagos  Archipelago.) — Baird,  Brewer,  and  Ridgway,  Water 
Birds  N.  Amer.,  I,  1884,  p.  154.— Ridgway,  Man.  N.  Amer.  Birds,  1887,  p.  176. 

Hiaticula  semipalmata,  Gray,  Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  128  (Galapa- 
gos Archipelago). 

ASCERTAINED  RANGE  OF  THE  GENUS  ^EGIALITIS,  BOIE,  IN  THE  GALAPAGOS 
ARCHIPELAGO. 


OUT 
6ALAPA 

.INE  CHART 
or  THE 

80S  ISLANDS. 

jT     ALBEMARLE  1. 

CHATHAM  1  f  A 

i  » 

3., 

1 

1.  JSgialitis  semipalmata,  Bonaparte. 


Range. — America  in  general,  breeding  in  arctic  and  subarctic  dis- 
tricts, migrating  in  winter  as  far  south  as  Brazil  and  Peru.  Galapa- 
gos Archipelago:  Albemarle  Island  (Baur  and  Adams);1  Indefatigable 
Island  (Habel). 


1  Four  specimens. 
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Family  SCOLOPACIDJ3. 

Genus  CALIDRIS,  Cuvier. 

Calidria,  Cuvier,  Lec.  Anat.  Comp.,  I,  1799-1800,  PI.  II.    Type,  Tringa  arenaria, 
LinnaBua. 

Range. — Cosmopolitan.  Galapagos  Archipelago  (the  single  widely 
dispersed  species  during  migration). 

ASCERTAINED  RANGE  OF  THE  GENUS  CALIDRIS,  CUVIER,  IN  THE  GALAPAGOS 
ARCHIPELAGO. 


OUT 
0ALAPA 

f 

LINE  CHART 
OF  THE 

80S  ISLANDS. 

(?T0«,U. 

PtCrhtotbfi      **"CM*nLe  1 

i  > 

CHATHAM  1  f  J 

•ft  .£W>>— s  / 

[  9 

i 

1.  Calidria  arenaria  (Linnsfins). 


CALIDRIS  ARENARIA  (Linnaeus). 

Tringa  arenaria,  Linnaeus,  Syst.  Nat.,  12th  ed.,  I,  1766,  p.  251. 

Calidris  arenaria,  Leach,  Syst.  Cat.  Brit.  Mam.  and  Birds,  1816,  p.  28. — SCLATER 
and  Salvin,  Proc.  Zool.  Soc,  1870,  p.  323  (Bindloe  Island,  Galapagos  Arohi- 
pelago).— Salvin,  Trans.  Zool.  Soc,  IX,  Pt.  IX,  1876,  p.  503  (Bindloe  Island).— 
Baibd,  Brewer,  and  Ridgway,  Water  Birds  N.  Amer.,  1, 1884,  p.  249.— Ridg- 
way,  Man.  N.  Amer.  Birds,  1887,  p.  162. 
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Range. — Nearly  cosmopolitan;  migrating  southward  in  America  to 
Chile  and  Patagonia.  Galapagos  Archipelago :  Albemarle  Island  ( Baur 
and  Adams);1  Bindloe  Island  (Habel). 

Genus  TRINGA,  Linnseus. 

Tringa,  Linnaeus,  Syst.  Nat.,  10th  ed.,  I,  1758,  p.  148.    Type,  by  elimination,  T. 
canutus,  Linnfeus. 

ASCERTAINED  RANGE  OF  THE  GENUS  TRINGA,  LINN.ECS,  IX  THE  GALAPAGOS  ARCHI- 
PELAGO. 


OUT 

6ALAPA 

INE  CHART 
OF  THE 

60S  ISLANDS. 

£^uweocwt  i.i 

X    ALltMAALt  1. 

CHATHAM  1  f  J 

Ft.  i'ur^t — ^ 

!  II                                •  I 

a 

1.  Tringa  minutiUa,  Vieillot. 


Range. — Cosmopolitan  during  migration,  but  breeding  in  northern 
(chiefly  arctic  and  subarctic)  portions  of  northern  hemisphere.  Gala- 
pagos Archipelago  (one  North  American  species  of  general  distribution 
during  migration). 


1  Eight  specimens. 
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TRINGA  MINUTILLA,  Vieillot. 

Tringaminutilla,  Vieillot,  Nouv.  Diet.,  XXXIV,  1819,  p,  452.— Sclater  and  Sal- 
vin,  Proc.  Zool.  Soc,  1870,  p.  323  (Indefatigable  Island,  Galapagos  Archipel- 
ago).— Salvin,  Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  504  (Indefatigablelsland, 
Galapagos  Archipelago). — Ridgway,  Man.  X.  Amer.  Birds,  1887,  p.  158. 

Pelidna  minutilla,  Gould,  Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  131  (Galapagos 
Archipelago). 

Actodromas  minutilla,  "Bonaparte,  Compt.  Rend.,  1856." — Baird,  Brewer, 
and  Ridgway,  Water  Birds  N.  Amer.,  1,  1884,  p.  236. 

ASCERTAINED  RANGE  OF  THE  GENUS  HETERACTITI8,  STEJNEGER,  IN  THE  GALAPAGOS 
ARCHIPELAGO. 


OUT 
OALAPA 

1  

LINE  CHART 
OF  THE 

60S  ISLANDS. 

QmiNSOOH  1. 

(fnwtn 

».      .      ,  _/    ALKMAMLE  1 

rt,  CriitepkeA 

CHATHAM  r  f  J 

 .   4 

■TjtrattltA. 

9 

1 

1.  Heteraalitiit  incanm  (Gmelin). 

Range. — Whole  of  America,  breeding  north  of  the  United  States; 
accidental  in  Europe.  Galapagos  Archipelago  (Indefatigable  Island, 
Habel). 

Genus  HETERACTITIS,  Stejneger. 

HeteraclitiB,  Stejneger,  Auk,  I,  July,  1884,  p.  236.    Type,  Scolopax  incanuB, 
Gmelin. 
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Range. — Shores  and  islands  of  the  Pacific  Ocean.  Galapagos  Archi- 
pelago (one  species,  of  extensive  range  along  the  Pacific  coast  of 
America  and  islands  of  the  eastern  Pacific). 

HETERACTITIS  INCANUS  (Gmelin 
Scolopax  incanua,  Gmelin,  Syst.  Nat.,  I,  Pt.  u,  1788,  p.  658. 

Beteroacelua  incanua,  Coues,  Key,  1872,  p.  261. — Salvin,  Trans.  Zool.  Soc,  IX,  Pt. 
IX,  1876,  p.  503  (Indefatigable  and  Abingdon  islands,  Galapagos  Archipol- 
ago).— Baird,  Brewer,  and  Eidgway,  Water  Birds  N.  Amer.,  I,  1884,  p.  290. 

ASCERTAINED  RANGE  OF  THE  GENUS  NUMENIUS,  BRISSON,  IN  THE  GALAPAGOS  ARCHI- 
PELAGO. 


OUT 
UALAPA 

[  

LINE  CHART 
OF  TKC 

00S  ISLANDS. 

Of*? 

E^TOWWI. 

jT     ALBEMARLE  1. 
Pt  Cristtphttt 

CHATHAM  1  fT  / 

Pt.  v-^r 
:  i 

*3ratrt*&. 

i 

<^3hooo  1. 

) 

1.  Numenim  hndaonicus,  Latham. 

2.  Numenius  boreolis  (Forster). 


HeteractUie  incanua,  Stkjneger,  Auk,  I,  July,  1884,  p.  236. — Ridgwat,  Man.  N. 
Amer.  BirdB,  1887,  p.  168;  Proc.  U.  S.  Nat.  Mus.,  XII,  1889,  p.  116  (Hood  and 
James  islands). 

Totttnus  fuliginosus,  Gould,  Zool.  Voy.  Beagle,  III,  Birds,  1841,  p.  130  (Galapagos 
Archipelago). 

Totanus  brevipea  (nec  Vieillot),  Sclater  and  Salvin,  Proo.  Zool.  Soc,  1870,  p.  323 
(Indefatigable  and  Abingdon  islands). 
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Htingr. — Islands  and  shoresof  the  eastern  Paei  lie  Ocean,  from  Alaska 
to  tlie  Galapagos  Archipelago:  Albemarle  Island1  (Baur  and  Adams); 
Hood  Island  (Albatross);  Indefatigable  Island  (Habel);  James  Island 
(Albatross);  Abingdon  Island  (Habel). 

Genus  NUMENIUS,  Brisson. 
Numejiin8,  Brisson,  Orn.,  VI,  1760,  p.  311.    Type,  Scolopax  arquata,  Linnanis. 
Range. — Cosmopolitan.    Galapagos  Archipelago  (two  ^North  Ameri- 
can species  during  migration). 

NUMENIUS  HUDSONICUS,  Latham. 

Xurneniu8  hudeonicw,  LATH.or,  Index  Oru.,  II,  1790,  p.  71-'. — Sclater  and  Salvin, 
Troc.  Zool.  Soc,  1S70,  p.  323  (Indefatigable  Island,  Galapagos  'Archipel- 
ago).— Salvin,  Trans.  Zool.  Sue,  IX,  Pt.  ix,  1876,  p.  504  (Indefatigable 
Island). — Baird,  Brewer,  and  Kidgway,  Water  Birds  N.  Amer.,  I,  1884,  p. 
315.— Ridgway,  Man.  N.  Amer.  Birds,  1887,  p.  171. 

Range. — America  in  general,  breeding  in  arctic  and  subarctic  districts 
of  the  northern  continent.  Galapagos  Archipelago:  Albemarle  Island 
(Baur  and  Adams);2  "observed  on  Chatham  Island"  (Baur);  Indefatiga- 
ble Island  (Habel). 

NUMENIUS  BOREALIS  (Forster). 

Scolopax  borealia,  Forster,  Philos.  Trans.,  LXII,  1772,  pp.  411,  431. 

Xumeniua  borealia,  Latham,  Index  Orn.,  II,  1790,  p.  712. — Salvix,  Proc.  Zool. 
Soc,  1883,  p.  429  (Charles  Island,  Galapagos  Archipelago). — Baird,  Brewer 
and  Ridgway',  Water  Birds  N.  Amer.,  I,  18S4,  p.  318. — Kiim.wa y,  Man.  N. 
Amer.  Birds,  1887,  p.  171. 

Range. — America  in  general,  breeding  in  arctic  districts  of  the 
northern  continent.  Casual  in  the  Galapagos  Archipelago:  Charles 
Island  (Markhain). 

Family  RECURYIUOSTRIDyE. 

Genus  HIMANTOPUS,  Brisson. 
Himantopux,  Brisson,  Orn.,  VI,  1760,  p.  33.    Type,  Ckaradrins  kinmntopua,  Lin- 
njeus. 

Range. — Warmer  parts  of  both  hemispheres.  Galapagos  Archipelago 
(one  species,  apparently  identical  with  the  species  of  North  America, 
Middle  America,  and  northern  South  America). 

?  HIMANTOPUS  MEXICANUS  (Muller). 

Charadrina  mrxicanita,  MCller,  Syst.  Xat.  Suppl.,  177(1,  p.  117. 

Eimantopm  mexicanua,  Ord,  ed.  Wils.  Orn.,  VII,  1824,  p.  52. — Baird,  Brewer, 

and  Ridgway,  Water  Birds  X.  Amer.,  I,  1884,  p.  345— Ridgway,  Man.  N. 

Amer.  Birds,  1887,  p.  147;  Proc.  U.  S.  Xat.  Mas.,  XII,  1889,  p.  116  (James 

Island,  Galapagos  Archipelago). 
Himanlopm  mcfricollia,  Vieillot,  Xohv.  Diet.,  X,  1817,  p.  42.  —  Sclater  and 

Salvin,  Proc.  Zool.  Soc,  1870,  p.  323  (Indefatigable  Island). — Salvix,  Trans. 

Zool.  Soc.,  IX,  Pt.  IX,  1876,  p.  502  (Indefatigable  Island). 

'Two  specimens  from  "Albemarle"  and  one  from  "Xorth  Albemarle.'' 
s  Six  specimens. 
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Range. — Temperate  North  America  and  southward  to  Brazil  and 
Peru.  Galapagos  Archipelago :  Albemarle  Island'  (Baur  and  Adams); 
Chatham  Island2  (Baur  and  Adams);  Indefatigable  Island  (Habel); 
James  Island  (Albatross). 

ASCERTAINED  RANGE  OF  GENUS  HIMANT0PU8,  BRISSON,  IX  THE  GALAPAGOS  ARCHI- 
PELAGO. 


OUT 

-INE  CHART 
or  THE 

tSUS  ISLANDS. 

f^>glWttBOW  1. 

lvUINC*li  lQ      /iHMf»TI6»BU  if' 

Pi.  Euti^r—- 

SBretttth, 

9 

■J.y,. 

1 

1.  HimantopuB  mexicanua  (MuJler)  ? 


I  am  unable  to  separate  these  Galapagos  specimens  from  northern 
examples,  or  true  H.  mexieanus.  The  National  Museum  series  of  the 
latter  is  very  meager,  however.  The  two  adult  males  show  some  black 
on  some  of  the  rectrices,  in  the  form  of  roundish  or  ovate  spots  at  the 
tip  of  the  inner  webs,  one  of  them  having,  in  addition,  a  dusky  cloud- 
ing on  the  outer  web  of  two  or  three  of  the  tail-feathers.  All  the 
adults  are  molting  their  primaries,  in  consequence  of  which  their  wing 


1  Two  specimens. 


2  Four  specimens. 
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measurements  could  not  be  taken.  Other  measurements,  however,  are 
as  follows: 

Mr  axuremmU  of  Himantojms  mexicanm. 


Num- 
ber. 

Sex  and  ago. 

Locality.                     Date.  Tail. 

[  [ 

Cul- 

2.63 
2.  50 
2.  50 
2.42 

Xak,'d  i  Tar 
part  of 
tibia. 

2.  52  i  4.  08 
2.58  1 
3. 15    4.  20 
2.35  j  :t.7(» 

Mid- 
dle 

toe. 

811 
85 
311 
312 

Adult  female  . 
Adult  male ... 

 do  

Adult  female  . 

Chatham  Island               J  une  19, 1891  1  2. 70 

 do  1  do   2.72 

Albemarle  Island  j  July  15,1891  2.70 

 do  1  do   2.50 

1.61 
1.46 
1.50 
1.52 

Average  '   2.66 

2.  51 

2.  65    3.  96 

1.  52 

Two  of  Messrs.  Baur  and  Adams'  specimens  being  immature,  as  are 
also  both  of  those  obtained  by  Mr.  Townseutl,  their  measurements  are 
not  given. 

The  following  fresh  color  notes  are  found  in  Mr.  Adams'  note  book, 
but  whether  they  apply  to  adult  or  young  birds  is  not  stated.  If  the 
former,  there  seems  to  be  considerable  difference  in  color  of  the  legs 
between  Galapagos  and  North  American  specimens,  which  in  the  latter 
is  (usually,  at  least)  (dear  pink  or  rosy  lilac. 

Feet,  tarsi,  and  one  inch  of  tibia  pinkish  vinaeeous,  the  other  part  of  tibia  vina- 
eeoua-cinnamon. 

Family  LAUID^E. 

Genus  LARUS,  Linnseus. 

Larw,  Lixx.i;rs,  Syst.  Xat.,  10th  ed.,  I,  1758,  p.  136.  Type,  by  elimination,  L. 
caniiH,  Linnasus. 

Range. — Cosmopolitan.  Galapagos  Archipelago  (one  peculiar  species, 
related  to  species  of  the  Pacific  coast  of  North  and  South  America). 

LARUS  FULIG1NOSUS,  Gould. 

Lams fuliginosus,  OorLD,  Zool.  Voy.  Beagle,  III,  Birds,  1811,  p.  Ill  (James  Island, 
Galapagos  Archipelago). — St  latkr  and  .Salvin,  Proc.  Zool.  Soc,  1870,  p.  323 
(Indefatigable  and  Abingdon  islands) ;  1871,  p.  574. — Sixdevall,  Proc.  Zool. 
Soc,  1871,  p.  125  (Charles  and  Indefatigable  islands). — Salvi\,  Trans.  Zool. 
Soc,  IX,  Pt.  IX,  ls7(i,  p.  505,  pi.  lxxxvh  (Indefatigable,  Abingdon,  and 
Charles  islands). — Ridgway,  Proc  U.  S.  Nat.  Mus.,  XII,  1889,  p.  116  (Inde- 
fatigable, James,  and  Chatham  islands). 

Specific  characters. — Entire  plumage  deep  grayish  (adult)  or  sooty 
brown  (young),  the  primaries  blackish  and  the  upper  tail-coverts  paler 
gray  than  back,  etc. 

Range. — Galapagos  Archipelago :  Charles  Island  (Kinberg) ;  Chatham 
Island  (Townsend,  Baur  and  Adams);  Barrington  Island  (Baur  and 
Adams);  Indefatigable  Island  (Kinberg,  Ilabel,  Albatross);  James 
Island  (Darwin,  Albatross) ;  Bindloe  Island  (Baur  and  Adams) ;  Abing- 
don Island  (Habel). 

Adult  male.—'So.  11(1061,  I'.S.N.M.;  Indefatigable  Island,  Galapagos, 
April  VJ,  1888  ;  0.  H.  Townsend.    Head  and  upper  neck  dark  sooty 
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slate,  paling  anteriorly  into  brownish  slate-gray,  the  posterior  outline 
rather  distinct,  formin g  a  fairly  well-defined  "  hood ; ''  a  longitudinal  spot 
of  white  on  each  eyelid ;  lower  neck,  chest,  and  upper  parts  generally 
plain  gray,1  more  or  less  stained,  here  and  there,  with  brownish;  sec- 
ondaries passing  into  very  pale  gray  or  grayish  white  at  tips;  upper 
tail-coverts  pale  gray;  under  parts  of  body  pale  brownish  gray,  deeper 

ASCERTAINED   RANGE    OF   THE    GENUS  LAItUS,    LINNjEUS,    IX  THE  GALAPAGOS 
ARCHIPELAGO. 


OUT 
GALAPA 

INE  CHART 
or  THE 

60S  ISLANDS. 

or- 

jT     ALBIM*RLI  1 

j-J 

CHATHAM  1  f  y 

Pi  E—2\  

1  I  i 

CHMUi  fu) 

i 

) 

1,  LaruB  fuliginoeus,  Gould. 


on  sides  and  flanks,  passing  into  very  pale  gray  or  grayish  white  on 
under  tail-coverts.  Six  outermost  primaries  dull  slate-black,  the 
shorter  ones  tipped  with  a  small  gray  spot;  innermost  primaries  gray 
(like  back,  etc.),  with  very  indistinct  paler  terminal  margins;  primary 
coverts  intermediate  in  color  between  primaries  and  secondaries.  Tail 
rather  light  brownish  gray,  becoming  still  paler  on  lateral  feathers. 
Bill  black;  legs  and  feet  brownish  black  (Adams,  MS.).  Length  (skin), 


1  Corresponding  most  nearly  with  No.  6,  pi.  II,  of  my  "  Nomenclature  of  Colors." 
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18;  wing,  13.05;  tail.  ">.<!."> ;  exposed  culmen,  1.08;  greatest  depth  of 
bill,  0. 50;  least  deptli  of  bill,  0.50:  tarsus,  2.30;  middle  toe,  1.75. 

Adult  fnmtW—  Xo.  120001,  U.S.N.M. ;  Chatham  Island,  Galai>agos, 
March  30.  18!)1:  0.  H.  Townsend.  Similar  to  the  adult  male,  as 
described  above,  but.  head,  neck,  and  chest  browner,  with  many 
feathers  of  the  immature  plumage  intermingled  with  those  of  the  adult 
livery:  under  parts  darker  and  decidedly  browner  gray,  the  under  tail- 
coverts  not  approaching  grayish  white ;  secondaries  and  innermost 
primaries  much  darker,  the  former  approaching  black  and  with  very 
distinct  and  broad  ash  gray  tips,  the  latter  with  a  more  or  less  distinct 
blackish  subterminal  spot;  tail  much  darker  gray,  shaded  or  suffused 
on  edges  of  leathers  with  blackish,  crossed  by  a  broad  subterminal 
band  of  blackish  (nearly  disappearing  on  lateral  feathers),  and  marked 
witli  more  or  less  distinct  terminal  spots  of  gray.  Length  (skin),  16.75; 
wing,  13.25;  tail,  5.50;  exposed  culmen,  1.02;  greatest  deptli  of  bill, 
0.50;  least  depth  of  bill,  0.48;  tarsus,  2.18;  middle  toe,  1.55. 

Immature  (second  year).— Ho.  110031,  XJ.S.N.M. ;  James  Island,  Gala- 
pagos, April  11, 1888;  C.  Il.Townsend.  Head,  neck,  chest,  and  most  of 
upper  parts  sooty  grayish  brown,  the  feathers  of  the  mantle  with  paler 
margins;  rump  uniform  grayish  brown;  upper  tail  coverts  light  gray, 
marked  with  a  rather  indistinct  terminal  spot  of  brownish;  second- 
aries dull  blackish  slate,  with  paler  terminal  margins;  primaries 
black,  inclining  to  blackish  slate  on  innermost  quills;  tail  slaty  black, 
fading  into  slate  gray  basally,  especially  on  inner  webs,  the  lateral 
feathers  with  more  than  basal  half  of  inner  web  rather  light  gray; 
under  parts  deep  sooty  gray  or  grayish  brown,  laterally  lighter  brown- 
ish gray,  clouded  with  a  more  decided  brown  hue  medially,  passing 
into  uniform  pale  brownish  gray  on  anal  region;  under  tail-coverts 
brownish  gray,  passing  into  a  decidedly  paler  hue  on  margins.  Bill 
and  feet  as  iu  adults.  Length  (skin),  10.80;  wing,  13.35;  tail,  5.50; 
exposed  culmen,  1.60 ;  greatest  depth  of  bill,  0.48 ;  least  depth  of  bill, 
0.44;  tarsus,  2.22;  middle  toe,  1.62. 

Measurements  of  Lame  fidiginox h*. 


Num- 

Collec- 

ber. 

tion. 

92 

B.  &,  A. 

116 

B.  &  A. 

127 

B.  &  A. 

128 

B.&  A. 

129 

B.&  A. 

130 

B.&  A. 

270 

B.&  A. 

116061 

r.s. 

110062 

u.  s. 

116031 

u.  s. 

126001 

u.s, 

Sex  and  age. 


Adult  female. 

 do  

Adult  male  . . . 
Juvenile  fe- 
male. 
Adult  female. 
Adult  mal«- . . 
Adult  female. 

Adult  male... 


i  Adult  

|  Juvenile  

j  Adult  female 


Chatham  Island.  June  2",  1801    12. 1.". 


 do  

 do  

 do  

Barrhigton  Is- 
land. 

Indefatigable  Is- 
land. 


.08  1.  (ill  .  51)  .48  2.H5  1.57 

5l>  .41)2.110  1.63 

■).->  .51  2.  18  1.75 

,1  .48  2.2::  1.61 


 do  j  13.50  5.48  1.  62  . 

 do  I  13.05  5.  05  1.75 

July  4,1801    13.31)5,25  1.61)  . 


.50  2.02  1.60 
.  53  2.  22  1  73 
.491.97  l.Gl 


Apr.12,1888    13. 65  5.  05  1 .  68  .50  .  50  2.  31)  1.75 


.do   13.15  5 

James  Tslfind          Apr.  11, 1888     13.35  5. 

Chatham  Island.l  Mar.  30, 1891  ;  13.255 


70  1.59  .49i  .46  2.12'  1.56 

50  1.00  .48  .44  2,22  1  62 

50  1.02  .  5(>]  .48  2  18  1.55 

51  1.64  .5]    .49  2.25  1.63 


lNot  quite  adult,  the  browner  feathers  belonging  to  tht;  immature  dress. 
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Genus  CREAGRUS,  Bonaparte. 

Creagrmt,  Boxaparte,  Nanmannia,  1854,  p.  213.    Type,  Lariin  fiireatiis,  Ne'boux. 

Generic  characters. — Bill  with  culmen  longer  than  middle  toe  (nearly 
equal  to  tarsus),  its  tip  strongly  decurved  and  its  depth  greatest  at 
base;  tail  nearly  half  as  long  as  wing,  forked  for  about  one  third  its 
length.  Adult  with  head  and  upper  half  of  neek  shite  color,  and 
exterior  margin  of  scapular  region  bordered  by  a  conspicuous  white 
stripe. 

Range. — Galapagos  Archipelago,  Malpelo  Island,  aud  (casually) 
coast  of  South  America  as  far  south  as  Paraeas  Bay,  Peru. 

This  genus  is  exceedingly  distinct  from  X<iiki,  the  few  resemblances 
to  which  are  purely  superficial. 

From  Xciihi,  the  points  of  structural  dillerence  are  many  and  decided. 
The  bill  is  very  peculiar  in  shape,  being  much  deeper  at  the  base  than 
elsewhere  and  strongly  decurved  at  the  tip,  that  of  Xema  being  much 
smaller  proportionally,  much  straighter,  and  much  deeper  through  the 
angle  than  at  the  bnse.  The  tail  is  relatively  much  longer  and  much 
more  deeply  forked,  being  nearly  half  as  long  as  the  wing  and  forked 
for  about  one  third  of  its  length,  while  that  of  Xema  is  much  less  than 
half  as  long  as  the  wing  and  forked  for  not  more  than  one  eighth  of 
its  length.  As  to  coloration,  there  is  even  greater  difference,  Creayrus 
having  the  dark  "  hood descending  much  farther  down  over  the  neck, 
and  instead  of  being  very  abruptly  terminated  by  a  black  border  has 
no  very  definite  outline  except  on  the  fore  neck;  while  the  white  patch 
at  the  base  of  the  upper  mandible  and  the  very  conspicuous  white 
stripe  margining  the  exterior  scapulars  are  entirely  peculiar  features. 
Moreover,  the  plumage  of  the  young  is  quite  distinct  in  its  character 
from  that  of  Xema. 

CREAGRUS  FURCATUS  (Neboux). 
Mouette  a  queue  fottrche,  Neboix,  Rev.  Zool.,  1840,  p.  290. 

Larus  furcaim,  Xehocx,  Rev.  Zool.,  1840,  p.  200;  Voy.  Venus.  Atlas,  1846, pi.  X, 
("Monterey,  California;"  Paris  Museum). — Prkvost  et  Drcs  MlRS,  Voy. 
Tonus,  V,  Ois.,  1855,  p.  277. 

CreagruH  furcatitu,  Boxaparte,  Nanmannia,  1854,  p.  213. — Salvix,  Trans.  Zool. 
Hoc,  IX,  Pt.  IX.  1X71),  p.  506  (l)alryinple  Rock,  Chatham  Island,  Calapagos 
Archipelago).— Ridoway,  Proe.  I".  S.  Nat.  Mus.,  XII,  lxx'l,  p  117  (Dal 
rymple  Rock). — Towxsend,  Bull.  Mus.  Comp.  Zool.,  XXY11, 1895,  p.  125 
(Malpelo  Island). 

Xema  fitrcatw,  Brccii,  Jour.  fiirOrn.,  1853,  p.  103. 

Xemu  fttrratxnt,  Coues,  Key,  1872,  p.  317.—  Saunders,  Proc.  Zool.  Sot.,  1878,  p. 

210  (Chatham  Island);  18X2,  p.  523,  pi.  34  (Paraeas  Bay,  Peru). 
Xema  furcata,  Coces,  Check  List,  2  ed.,  1882,  No  791. — Bairu,  Brewer  and 

Ridiiway,  Water  Birds  N.  Amer.,  II,  1884,  p.  273. 

Specific  characters. — Adult  with  head  and  neck  slate  colored,  with  a 
white  spot  at  base  of  maxilla  aud  on  chin,  sometimes  also  a  smaller 
spot  at  apex  of  malar  feathering;  above  clear  gray,  with  a  white  line 
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along  the  exterior  margin  of  the  scapular  region ;  tail,  under  parts,  sec- 
ondaries, and  outermost  wing-coverts  white.  Bill  black  with  whitish 
tip;  legs  and  feet  red.  Young  chielly  white,  including  head  and  neck, 
the  latter  with  a  brown  or  dusky  spot  behind  ear-coverts  and  in  front 
of  eye;  rectrices  with  a  dusky  subterminal  spot;  mantle  grayish, 
spotted  with  black.    Bill  wholly  dusky;  legs  and  feet  pale  (flesh  color 

ASCERTAINED   RANGK    ill'    THE    GEM'S    CIIEAGIU'S,    HOXAI'A  KTC,    IN    THE  GALAPAGOS 
ARCHIPELAGO. 


GALAPA 

.INE  CHART 
OF  the 

GOS  ISLANDS. 

_                  /     *LBtM»«l.e  1. 

rt  CristotAer\ 
1                            ^1  j^r- 

jJ    Croamar,  I, 

CH»TM*M  1  f  J 

A£ii»S  ,  J 

ill  f 

^BnittU  h. 
1 

CHARLES  Jl] 

I 

> 

1.  Creayrits  f urmtttH  (Nrboux). 


inlife?).  Length, about 20-22 inches;  wing,  15.35-lli.77 ;  (ail, 6.90-8.02, 
forked  for  about  2.45-.">;  culinen,  1.82-2.12;  tarsus,  1.89-2.32;  middle 
toe,  1.70-2.10. 

Range. — Galapagos  Archipelago:  Brattle  Island  (Baur  and  Adams); 
Hood  Island  (Baur  and  Adams);  Dalrymple  Kock,  Chatham  Island 
(Kellett  and  Wood,  Albatross);  off' James  Island  (Baur  and  Adams) ; 
Tower  Island  (Baur  and  Adams).  Jlalpelo  Island,  oft"  Gulf  of  Panama 
(Townsend).  Casual  (?)off  coast  of  Peru  (Paracas  Bay,  Markham), 
and  off  coast  of  southern  California  ("Monterey"  Neboux). 
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All ult  male  (breeding  plumage). — No.  115067,  U.S.X.M.;  Dalryrnple 
Rock,  Chatham  Island,  Galapagos,  April  0,1888;  U.  S.  S.  Albatross. 
A  white  patch  at  base  of  upper  mandible,  crossing  anterior  portion  of 
forehead,  and  averaging  about  (1.35  of  an  inch  in  width;1  a  very  small 
white  spot  on  the  apex  of  the  malar  region:  rest  of  head  with  upper 
half  of  neck  uniform  slate  color,2  this  rather  abruptly  terminated  on 
the  fore  neck,  but  posteriorly  fading  gradually  into  the  lighter  gray  of 
the  hind  neck;  lower  neck,  all  round,  pale  gray.3  below  extending 
over  the  sides  of  the  breast,  and  fading  gradually  into  the  pure  white 
of  the  middle  of  the  breast  and  other  under  parts,  but  above  gradu- 
ally deepening  into  the  uniform  medium  gray4  which  covers  the  back, 
scapulars,  wing-coverts  (except  the  lower  greater  and  those  along  the 
margin  of  the  wing),  tertials,  and  rump;  upper  tail-coverts  and  tail 
entirely  pure  white,  this  abruptly  contrasted  with  the  deep  gray  of  the 
rump.  Exterior  scapulars  broadly  and  abruptly  margined  with  pure 
white,  forming  a  continuous  and  conspicuous  narrow  stripe  along  each 
side  of  the  dorsal  region;  marginal  wing-coverts,  alula',  lower  greater 
coverts,  and  upper  secondaries  pure  white ;  lower  secondaries  with  outer 
webs  very  pale  gray ;  four  innermost  primaries  very  pale  gray,  narrowly 
margined  with  white;  sixth  similar,  but  with  a  blackish  blotch  near  the 
tip,  extending  quite  across  the  inner  web  and  for  some  distance  along 
its  edge;  fifth  quill  mostly  pale  gray,  with  dusky  shaft,  the  terminal 
portion  (for  about  1.30  inches  along  the  shaft,  black,  this  color  much 
more  extensive,  however,  along  both  edges),  but  with  a  small  white 
apical  spot;  fourth  quill  with  black  much  more  extensive  (extending 
nearly  5  inches  from  tip  on  outer  web  or  1.75  to  nearest  point  on  the 
inner),  with  still  smaller  white  apical  spot,  the  rest  of  the  inner  web 
white,  becoming  gray  next  to  the  shaft;  third  quill  with  black  extend- 
ing about  0.80  from  the  tip,  or  almost  to  the  coverts  on  outer  web,  and 
2  to  nearest  point  on  the  inner,  the  white  portion  separated  from 
the  shaft  by  a  dusky  stripe;  second  quill  similar,  but  with  the  whole 
exposed  portion  of  outer  web  black,  but  the  black  on  the  inner  web  a  lit- 
tle more  restricted  ;  first  quill  similar,  but  black  near  tip  of  inner  web 
more  restricted,  though  the  stripe  along  the  shaft  is  broader.  (The 
three  outermost  quills  have  the  white  apical  spots  reduced  to  ininnto 
specks,  which. would  entirely  disappear  with  a  very  slight  wearing  of 
the  feathers.)  Bill  black,  with  a  little  less  than  the  terminal  third  (or 
for  about  0.70  of  an  inch  from  the  tip)  yellowish  horn  white  or  pale  olive- 
buff;  rictus  and  broad  tumid  eyelids  orange-red;  iris  dark  brown;  legs 
and  feet  deep  red;  claws  deep  black.  Length  (mounted  specimen), 
about  20;  wing,  10.25;  tail,  7.40  (forked  for  2.50);  exposed  culmen,  1.00; 
depth  of  bill  at  angle,  0.50,  at  base  of  culmen,  0.08;  tarsus,  2;  middle 
toe,  1.80. 

1  Thiswhito  patch  does  not  extend  as  far  down  as  tin-  edire  of  the  mandible 
*  Corresponding  to  the  slate  color  (No.  4,  pi.  Il)  of  my  " Nomenclature  of  Colors," 
but  slightly  browner. 

3  Varying  from  tints  s-9,  pi.  n,  of  my  "  Nomenclature  of  Colors." 

4  Much  like  tiut  7,  pi.  IT,  of  my  "  Nomenclature  of  Colors." 
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Adult  female  (breeding  plumage). — No.  115968,  U.S.N.M.,  same  local- 
ity, etc.  Similar  to  the  male,  but  with  the  slate-colored  "  hood  "  even 
less  distinctly  defined  (approaching  abrupt  definition  only  on  the  fore 
neck),  and  white  patch  at  base  of  upper  mandible  more  restricted 
(averaging  not  more  than  0.25  wide),  the  white  spot  on  the  malar  apex 
also  smaller  (almost  obsolete  on  one  side).  Length  (mounted  specimen), 
about  18;  wing,  15.75;  tail,  7.60  (forked  for  2.60);  exposed  culmen, 
1.90;  depth  of  bill  at  angle,  0.47,  at  base  of  culmen,  0.65;  tarsus,  1.98; 
middle  toe,  1.70. 

Mr.  Adams'  notes  on  fresh  colors  of  the  unfeathered  parts  are  as 
follows : 

Adult  male. — Tip  of  beak  pearl  gray ;  basal  portion  brownish  slate-black ;  iris  seal 
brown  (large  pupil) ;  eyelids  coral  red;  tibia;  just  below  feathers  washed  with  ver- 
milion, most  inteuse  next  feathers,  and  between  toes  at  base  of  webs  about  same 
color;  tarsi  and  toes  rose  pink;  creases  in  webs  dusky,  the  papillae  rose  pink;  nails 
browuisb  black,  with  a  narrow  grayish  line  on  top ;  under  surface  of  webs  same 
color  as  upper;  under  surface  of  toes  and  heel  orange-ochraceous  (not  showing  on 
heel  when  foot  is  resting  on  flat  (surface) ;  between  scales  on  tarsi  light  ashy ;  webB 
most  dusky  at  edges.    Length,  22$ ;  extent,  4  feet  ii  inches. 

Young  female  (September  2). — Legs  and  feet  drab-gray,  except  posterior  portion  of 
tarsus,  which  is  tinged  with  broccoli  brown ;  iris  dark  brown ;  eyelids  black ;  bill 
slate  color. 

A  colored  sketch  made  by  Mr.  Townsend  from  a  freshly  killed  speci- 
men taken  at  Malpelo  Island,  Gulf  of  Panama,  March  5, 1891,  agrees 
closely  with  Mr.  Adams'  description,  but  shows,  as  additional  features, 
the  rictus  to  be  bright  red,  like  the  eyelids,  while  the  naked  skin  on 
each  side  of  the  chin,  next  to  the  mandibular  rami,  is  also  red,  but  of  a 
paler  tint  than  the  rictus  and  eyelids. 

Measurements  of  Creagrm  fureatitB. 


Num- 

Collec- 

ber. 

tion. 

115967 

U.S. 

115968 

U.S. 

131674 

u.  s. 

131675 

U.S. 

131676 

U.S. 

131677 

U.S. 

(a) 

B.  &  A. 

(b) 

B.  &  A. 

2 

B.4s  A. 

238 

B.  &  A. 

241 

B.&  A. 

243 

B.  &  A. 

24o 

B.&  A. 

246 

B.&  A. 

289 

B.  &  A. 

290 

B.  &  A. 

291 

B.&A. 

292 

B.  &  A. 

293 

B.  &  A. 

294 

B.  &  A. 

Sex  and  age. 


Adult  male . . 
Adult  female 


....do  

....do  

....do  

Adult  female 
Adult  male . . 

....do  

....do  

Adult  female 
Adult  male . . 

....do  

....do  

....do  


Dalrymple  Rock 
Galapagoa. 
 do  

Malpelo  Ieland  . . 

V.'.'ao 

....do  

Tower  Ieland,  Gal- 
apagos. 

Off  James  Island, 
Galapagos. 

Hood  Island,  Gal- 
apagos. 

 do  

....do  

....do  

....do  

....do  

Brattle  Island, 
Galapagos. 

—  do  

....do  

...do  

...do  

....do   

Average  


Apr.    6  16.25  7.40  2.50|1.90  .  50'  .  68  2.  00  1.  & 


....do  ... 

1891. 
Mar.  5 
...do ... 
...do  ... 
....do... 
Sept.  3 

Aug.  21 

July  7 

...do  ... 
...do  ... 
...do... 
...do  ... 
...do  ... 
July  13 


15.  75  7.  60  2.  601. 90 1  .47 

16. 50|  1  2.  05|  . 

16.00i7.45  2.45il.901  . 

16.  00  7. 50,2.  90j  1.98=  . 
16. 25  8. 02'3. 00  2.01j  . 
16. 25  6. 90' . . . .  |2. 00  . 


.651 


S'1.70 


.  I 
5  7. 73  . . 


16.75 
16.00 
15.35 
15.90 


16. 

16.20 
16.30 
16.62 
16.77 


..do  ... 
..do  ... 
..do  ... 


  16,25  7.51  2.691.98  .  51 


2.00 
1.82 


.65  2  3211.95 
(1.78 
.701.95,1.85 
.  65l2.  02!l-95 
.73  2.  00  2.  00 

:    i  ; 

53  .6i^2.21|2.06 
50'  .65  2.10  1.82 


.61 


r2.05 
12.05 
.  73  2. 10 
.  722. 08 
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Genus  ANOUS,  Stephens. 

Anon;  Stephens,  Shaw's  Gen.  Zool.,  XIII,  Pt.  I,  1826,  p.  139.    Typo,  Sterna 
stolida,  Linnseus. 

Range. — Tropical  seas  in  general.  Galapagos  Archipelago  (one 
peculiar  species). 

ASCERTAINED  RANGE  OF  THE  GENUS  ANOUS,  STEPHENS,  IN  THE  GALAPAGOS  ARCHI- 
PELAGO. 


 1 

OUT 
OALAPA 

INE  CHART 
OF  THE 

SOS  ISLANDS. 

Cr— ■ 

fS — — \\''«^\- 

f      ALBCMARlt  1, 

CUEItVIS  1,  ft 

.     CHATHAM  1  f  V 

Ft,  Eu,?\  

I  1 

■"And*/* 

1.  .inoug  galapagensis,  Sharpe. 


ANOUS  GALAPAGENSIS,  Sharpe. 

Megalopterua  stolidus  (nee  Sterna  stolida,  Linnaeus),  Gould,  Zoo],  Voy.  Beagle, 

III,  Birds,  1841,  p.  145  (Galapagos  Archipelago). 
Anous  stolidw,  Sundevall,  Proc.  Zool.  Soo.,  1871,  p.  125  (Galapagos). — Salvin, 

Trans.  Zool.  Soc,  IX,  Pt.  ix,  1876,  p.  504  (Dalrymple  Bock,  Chatham 

Island).— Eidgway,  Proc.  V.  S.  Nat.  Mus.,  XII,  1889,  p.  116  (Dalrymple 

Kock). 

Anoite  galapagenais,  Sharpe,  Philos.  Trans.,  CLXVIII,  1879,  p.  469. — Salvin, 
Proc.  Zool.  Soc,  1883,  p.  430  (Charles  Island).— Eidgway,  Proc.  U.  S.  Nat. 
Mus.,  XII,  1889,  p.  116  (Hood  and  Chatham  islands). 
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Npee[lic  characters. — Similar  to  A.  stolid  us  (Linnants),  but  much 
darker  and  leas  brown,  the  bead  aud  neck  almost  slate  color,  and  tbe 
forehead,  in  most  perfect  plumage,  mouse  gray,  slightly  paler  along  the 
edge,  adjoining  the  black  lores.  (Many  specimens,  apparently  adults, 
have  the  forehead  but  little  grayer  than  the  occiput). 

Range. — Galapagos  Archipelago:  Albemarle  Island  (Baur  and 
Adams);  Charles  Island  (Markham);  Hood  Island  [Albatross,  Baur 
and  Adams);  Chatham  Island  (Kellett  aud  Wood, Townsend);  Tower 
Island  (Baur  aud  Adams);  Weninan  Island  (Townsend). 

Adult  male  (fresh  plumage). — No.  120004,  U.S.N.M. ;  off  Wenman 
Island,  April  4, 1891;  C.  II.  Townsend.  Head,  neck,  and  chest  uniform 
deep  browuish  slate,  becoming  darker  on  the  lores,  especially  along 
their  upper  margin  and  immediately  in  front  of  the  eyes,  where  nearly 
black,  lighter  and  grayer  on  pileum,  where  becoming  gradually  paler 
anteriorly,  the  whole  forehead  being  uniform  smoke  gray,  lighter, 
approaching  grayish  white,  in  a  narrow  line  along  the  lateral  edge, 
next  to  the  blackish  anteorbital  patch;  a  small  white  spot  a  little  pos- 
terior to  the  middle  of  the  upper  eyelid  and  lower  eyelid  white  for 
nearly  its  whole  length,  the  space  between  the  posterior  extremity  of 
the  latter  and  the  white  spot  on  upper  eyelid  black.  Rest  of  the 
plumage,  in  general,  uniform  deep  sooty  slate-brown,  browner  on  wing- 
coverts  aud  middle  under  parts,  more  slaty  on  back,  rump,  and  upper 
tail-coverts;  remiges  sooty  black;  primary  coverts  and  rectrices  more 
blackish  slate.  Bill  entirely  deep  black;  legs  and  feet  brownish  black. 
Length  (skin),  15.25;  wing,  11.10;  tail,  (i,  graduated  for  2;  culinen, 
1.57;  depth  of  bill  at  base  of  culinen,  0.41;  tarsus,  0.95;  middle  toe,  1.18. 

Adult  female  (  fresh  plumage). — Xo.  115970,  U.S.X.M.;  Dalrymple 
Rock,  Chatham  Island,  April  5,  1888;  C.  II.  Townsend.  Exactly  like 
the  adult  male  in  plumage.  Length  (skin),  15. 70;  wing,  10.80;  tail, 
0.05,  graduated  for  1.70;  culmen,  1.01;  depth  of  bill  at  base  of  culinen, 
0.41;  tarsus,  0.98;  middle  toe,  1.20. 

Adult  male  (previous  to  molting.) — Xo.  116091;  U.S.X.M.;  Hood 
Island,  April  7,  1888;  C.  H.  Townsend.  Similar  to  the  fully  adult,  as 
described  above,  but  rather  darker  above  aud  browner  beneath,  the 
pileum  dark  sooty  slate,  approaching  a  decided  gray  only  along  the 
lateral  margin,  adjoining  the  black  loral  space.  Length  (skin),  1 1.50; 
wing  (primaries  molting);  tail,  5.92,  graduated  for  2;  culmen,  1.53; 
depth  of  bill  at  base  of  culmen,  0.39;  tarsus,  0.93;  middle  toe,  1.15. 

Adult  female  (before  molting). — Xo.  120003,  U.S.N.M. ;  Wenman 
Island,  April  4.  1891;  C.  H.  Townsend.  Similar  to  the  male  in  same 
condition  of  plumage.  Length  (skin),  15:  wing,  10.;  tail,  5.75,  grad- 
uated for  2;  culmen,  1.40;  depth  of  bill  at  base  of  culinen,  0.39;  tar- 
sus, 0.98;  middle  toe,  1.20. 

While  very  distinct  from  A.  stolidus  (Linnreus),  the  character  upon 
which  the  separation  from  that  species  of  A.  galapagensis  was  based 
("crown  of  head  uniform  brown  like  the  rest  of  the  upper  surface") 
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applies  only  to  immature  birds  or  adults  just  before  the  molt  takes 
place,  the  fully  adult  birds,  at  least  those  in  fresh  plumage,  having  the 
pileum  distinctly  gray,  though  many  shades  darker  than  in  A.  stolidus, 
the  color  being  a  clear  brownish  slate-gray  or  smoke  gray,  changing 
rather  abruptly  to  a  hoary  hue  next  to  the  upper  margin  of  the  black 
lores,  where  forming  a  rather  distinct  though  narrow  line.  The  color 
of  the  body,  wings,  and  tail,  however,  is  very  different  from  that  of 
A.  stolidus,  being  dark  sooty  slate,  instead  of  much  lighter  sooty  brown ; 
in  fact,  the  general  color  of  the  plumage  is  exactly  the  same  as  in 
A.  leueocapillus,  Gould,1  except  that  the  tail  and  its  coverts  are  nearly 
or  quite  concolor  with  the  other  parts,  instead  of  having  a  more  or 
less  distinct  grayish  cast. 

The  "Anous  stolidus"  from  Chatham  Island  mentioned  in  my  paper2 
on  the  Albatross  collection  is  not  that  species,  but  the  fresh-plumaged 
adult  of  A.  galapagensis.  The  erroneous  identification  was  made  not 
by  comparison  with  A.  stolidus,  but  with  dusky  crowned  specimens 
corresponding  with  those  described  by  Mr.  Sharpe. 


Measurements  of  Anous  galapagensis. 


Collec- 
tion. 


115970 
115971 
116061 
126003 
126004 
242 
406 
407 


U.S. 

U.S. 

U.S. 

O.  S. 

U.S. 
B.  &A. 
B.&  A. 
B.  &  A. 
B.  &  A. 
B.  &  A. 
B.  &  A. 
B.  &A. 
B.&  A. 
B.&A. 
B.&A. 
B.&A. 
B.  &  A. 
B.  St  A. 


Adnlt  female . 
 do  

Adult  male  - . . 

Adult  female  . 

Adnlt  male  . . . 

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

Adult  female . 

Adnlt  female} 

Adnlt  male  . . . 

 do  

 do  


Locality. 


Chatham  Island 
..do  . 


Hood  Island  — 
Wenman  Island 

 do  

Hood  Island  — 
Albemarle  Island 

....do  

 do  

 do  

....do  

 do  

....do   

Tower  Island . . 

 do  

 do  

 do  

 do  

Average . 


Apr.  5,1888 

 do  

Apr.  7,1888 
Apr.  4,1888 

 do  

July  7,1891 
July  31, 1891 

I  do  

Aug.  1,1891 

 do  

 do  

 do  

 do  

Sept.  4,1891 
Aug.  3.1891 
Sept.  4.1891 

 do  

 do  


1  3 


10. 00  5. 
11.106. 
11.00  5. 
10. 90  6.1 
11.18  6.0 
10. 40  5. 6 
10.42  5.5 
10. 70  5. 7 
10. 53  5.5 
10. 80  6. 1 
10. 3015. 6 
9.65  5.*] 
10.70  5.7 
10.00  5.8 
10.45  6.0 


05  1. 61  0. 41 
281.53  .  38 
921.53  .  39 
75;1.46  .39 
00,1.57  .  41 


1. 70 


10.51 5.771.55 


1  Anous  leueocapillus,  Gould,  Proc.  Zool.  Soc,  1845,  p.  103  (Raines  Island,  Aus- 
tralia).—Stone,  Proc.  Acad.  Nat.  Sci.  Phila.,  1894,  pp.  116,  117  (critical). 

t  Anous  melanogenys,  Gray,  Gen.  Birds,  III,  1849,  p.  661,  pi.  182. 

Anous  melanogenys,  Saunders,  Proc.  Zool.  Soc,  1876,  p.  670,  pi.  lxi,  tig.  2.— 
Baird,  Brewer,  and  Bidgway,  Water  Birds  N.  Amer.,  II,  1884,  p.  324. — 
Eidgway,  Man.  N.  Amer.  Birds,  1887,  p.  49. 

Anous  ienuirostris  (nee  Sterna  tenuirostris,  Temminck),  Sclater  and  Salvin, 
Proc  Zool.  Soc,  1871,  p.  566.—  Coues,  Birds  N.-W.,  1874,  p.  710,  footnote. 

"Proc.  U.  S.  Nat.  Mus.,  XII,  p.  116. 
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Measurements  of  Anou  s  stolid  us  (Linnwus). 


2008 
8685 

33697 

80018 

80910 

84854 

109050 

121113 

12582 

97893 


U.S. 

U.  S. 

u.  s. 
u.  s. 
u.  s. 
u.  s. 

V.  s. 

TJ.  S. 


Florida  

Tortugas,  Flor- 
ida. 

British  Hondu- 
ras. 

Adult   Dominica,  "West 

Indies. 
St.  Lucia,  West 
Indies. 

j  Adult  male ... '  Grenada,  West 

i  Indies. 
Adult  ;  Guadeloupe, 

i     West  Indies. 
 do  j  150  m  i  1  es  off 

!     mouth  of  Am- 

|  azon. 
Adult  male . . .   Atlantic  Ocean, 

I    lat.  0°,  long. 

I     17°  44'. 
Adult   Caribbean  Sea  . . 

1  Average  .. 


Juno  26, 1857 
Mav  12,1862 


10. 50 


— !  I  2 
'5  |  lT 

h_!  ^ 

>.  221.  6lj 
5. 35 1. 58 

5.931.72 


1.45 

10.30  5.4sjl-  70 
May  10,1881  'l0. 25  5.751.73 
10.00  5.  5l|l 

5.  481.60 


i  i  1 13 


1.0G1.J 

1.02'l.S 

.981.; 

I 

1.001.S 

I 

1. 00  1.  S 
.981.] 


10.30  5.821.62 
j  \ 
10.55  5.721.72 


401.08  1. 18 


10.29  5.60  1.64  .  401.011.19  1.76 


Measurements  of  Anous  stolidm  rousseaui  (ffartlatib  1 ). 


i3ic94  ;  r.  s. 

695  !  U.S. 
131696  U.S. 
697     U.  S. 


15526  ,  U.  S. 

I 

67326  i  TJ.  S. 


Adult  

 do  

Adult  male . 


;  Cocos  Island . 
..do  


..do  

Average  . 


Adult  male 
Adult  


Feb.  28, 1 

 do  .. 

 do  .. 


119796 
119798 
128750 


i  Adult  female  . 
I  Adult  male  . . . 

!  do  


Isabella  Island, 
west  Mexico. 

 do  

Belinghausen  Is- 
land, Pacific 
Ocean. 

Waralea  Island, 
Pacific  Ocean. 

West  of  Sandwich 
Islands,  Pacific 
Ocean. 

Average  


Seychelles  

 do  

300  miles  south- 
west o  f  Key  - 
chelles. 

Northwest  of  Mad- 
agascar. 

Average  


Apr.  27, 1 
 do  .. 


Apr.  3,1890 

 do  

Aug.  14, 1892 


11.  40 

6.60 

10.  95  6.  23 

10.90 

6.48 

11.35 

6.  60 

11.15 

6.  43 

10.30 

5.  88 

10.50 

6.02 

11.20 

6.  25 

11.20 

6.60 

10.40  5.92 

0.41 1.031. 24 
.431.031.  25 
.  42 1. 001. 27 
.431.091.28 


1.47 


.42|l.00il.l8  2.00 


,411.031.30  : 
,381.00'.... 


10. 72:6. 131.61 


....  1.63 
10.  60  5.  82  1.71 
10.  70  6.  35  1. 


.411.011.2 


2.22 


2.50 


421.101.25  2.10 
Oct.  15,1892  1 1 1.  00  5.  80  1.68     .  42  1.001.23  1.85 


10.765. 991. f 


.411.031.22  2.16 


1  Anous  rousseaui,  Hartlaur,  Beitr.  Orn.  Madagasc.,  I860,  p.  86  (Madagascar; 

collection  Paris  Museum;  =  young). 
Anous  frater,  Coues,  Proc.  Acad.  Nat.  Sci.  Phila.,  December,   1862,  p.  558 

(Island  of  Kuralea,  South  Pacific;  U.  S.  Nat.  Mus.). 
Not  being  aware  that  both  Dr.  Hartlaub  and  Dr.  Coues  had  already  separated  the 
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Family  i  HO.UEDEIDjK. 
Genus  DIOMEDEA,  Linnseus. 
IHomedea,  Lixn.kcs,  Syst.  Nat., 10th  ed.,  1,  1758,  p.  \32.   Type,  IK  exulans,  Linmeus. 

Rani/e, — Southern  seas  and  Pacific  Ocean  in  general.  Galapagos 
Islands  (two  widely  ranging  species). 

?  DIOMEDEA  EXULANS,  Linnj-eus. 

lHomedeu  exulans,  LiNN.r.rs,  Syst.  Nat.,  10th  ed.,  I,  1758,  p.  132.— "Wolf,  Besucb 
aus  den  Galap.  Iseln,  1*70,  p.  (269)  13"  (Hood  Island,  Galapagos  Archipel- 
ago).— Baird,  Breweh,  and  Kiim;\vay,  Water  Birds  N.  Amer.,  II,  1884,  p. 
347. — Ridgway,  Man.  N\  Amer.  Birds,. 1887,  p.  51. 
Range. — Southern  seas  in  general,  north,  casually,  to  Florida  (Tampa 
Bay  and  mouth  of  St.  Johns  River)  and  Washington.    Galapagos  Archi- 
pelago (Hood  Island,  Wolf). 

No  specimens  having  been  preserved,  the  identification  of  this  species 
is  doubtful.  Indeed,  only  Habel  and  Wolf  have  recorded  the  occur- 
rence among  the  Galapagos  Islands  of  birds  undoubtedly  belonging  to 
this  genus.  The  former  saw  at  Hood  Island  "two  kinds  of  albatrosses. 
One  had  a  dark  blackish  breast  and  a  white  band  crossing  the  head 
from  one  eye  to  the  other  [/>.  nitjripeft*  Audubon  ?|;  the  breast  of  the 
other  was  gray,  and  the  head  black."1  The  latter  may  have  been  an 
immature  D.  exulans.  According  to  Wolf  tlie  last-named  species  was 
at  one  time  very  abundant  on  Hood  Island.    He  says: 

I  would  mention  as  a  curious  zoological  fact  that  the  albatross  of  this  island 
(Hood),  and  only  this,  occurs  in  such  abundance  that  the  entire  camp  of  Orchilla 
collectors  (more  than  60  men)  lived  for  a  month  chiefly  upon  its  eggs,  although  each 
female  lays  but  one  egg.  It  is  evidently  the  widespread  albatross  from  the  Cape  of 
Good  Hope  (Dioniedca  exulans),  which  is  also  very  abundant  about  Cape  Horn.J 

Noddy  of  the  Pacific  and  Indian  oceans  from  that  of  the  Atlantic,  I  was  surprised  to 
find  them  really  different.  The  differences  of  measurements  and  proportions  pointed 
out  by  l>r.  Cones  (loc.  cit.)  hold  good  in  a  very  much  larger  series  of  specimens  than 
that  which  he  examined,  the  pileum  being  decidedly  darker  and  the  general  colora- 
tion darker  and  less  brown  in  specimens  from  the  Pacific  and  Indian  oceans  than  in 
those  from  the  Atlantic  (true  A.  stolidus),  the  tail  decidedly  longer  and  more  grad- 
uated, etc.  It  is  probable,  however,  that  still  further  subdivision  will  be  necessary 
when  a  larger  number  of  specimens  have  been  compared.  For  example,  specimens 
from  Cocos  Island,  off  Panama  Bay,  are  darker  and  less  brown  than  those  from  the 
Seychelles  (true  A,  rousseuuit),  being,  in  fact,  nearly  intermediate  between  the  latter 
and  the  Galapagos  form  (A.  gatapat/eusis). 

It  is  very  likely  an  earlier  name,  based  upon  the  bird  from  some  part  of  the  Pacific 
or  Indian  oceans,  may  be  found.  Sterna  philippwa,  Latham  (Index  Ornithologicus, 
II,  1790,  p.  805),  cited  by  Blasius  (Journ.  fur  Orn.,  1866,  p.  83)  as  a  synonym  of  A. 
stolidus,  seems,  however,  scarcely  applicable. 

Sec  Trans.  Zool.  So«\  London,  TX,  Pt.  ix,  1*70.  pp.  15*.  4.59. 

-  liesuch  aus  den  Galapagos  Inselii,  1870.  p.  (269)  13. 
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t  DIOMEDEA  NIGRIPES,  Audubon. 


Diomedea  nigripes,  Audubon,  Orn.  Biog.,  V,  1839,  p.  327  (eastern  Pacific,  lat. 
60°  N".;  U.  S.  Nat.  Mus.).— Cassin,  Illustr.  Birds  Cal.  Tex.,  etc.,  1853,  p.  210, 
pi.  35. — Baird,  Brewer  and  Ridgway,  Water  Birds  N.  Araer.,  II,  1884, 
p.  355. — Ridgway,  Man.  N.  Amer.  Birds,  1887,  p.  51. 

Rmige. — North  Pacific  Ocean,  especially  the  eastern  side.  ?  Casual 
in  the  Galapagos  Archipelago  (Hood  Island,  Habel). 

ASCERTAINED  RANGE  OF  THE  GENUS  DIOMEDEA,  LIXX.EU8,  IN  THE  liALAI'AGOS  ARCHI- 
PELAGO. 


OUT 
6ALAP> 

LINE  CHART 
OF  THE 

60S  ISLANDS. 

_  „  ,           jT     ALBEMARLE  1 

OjIDVIS  1.  8 
^CUWCAK  1^       fnDt«T>«ilt  if 

> 

CHATHAM  1  f  A 

I 

If 

1  2 

l 

1.  Diomedea  exulane,  Linnseusf. 

2.  Diomedea  iiigripes,  Audubon  I. 

This  is  very  likely  the  species  seen  by  Dr.  Habel  which  "had  a  dark 
blackish  breast  and  a  white  band  crossing  the  head  from  one  eye  to  the 
other,"  D.  nigripes  being  of  a  uniform  deep  sooty  brown  with  the  fore 
part  of  the  head  whitish. 
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Family  PBOOELLABIIDiE. 

Genus  AE  ST  RE  LATA,  Bonaparte. 

Aesirelata,  Bonaparte,  Consp.  At.,  II  1856,  p.  188.    Type,  Prooellaria  kasitata, 
Kuhl. 

Range. — Cosmopolitan  (pelagic).  Galapagos  Archipelago  (one  spe- 
cies, most  nearly  related  to,  possibly  identical  with,  a  Hawaiian  one). 

ASCERTAINED  RANGE  OF  THE  GENUS  AESTRELATA,  BONAPARTE,  IX  THE  GALAPAGOS 
ARCHIPELAGO. 


OUT 
6AIAPA 

.INE  CHART 
OF  THE 

GOS  ISLANDS. 

£^>mcmn  i. 

(Ttowmi. 

/   ALBEMARLE  1 

Ff.CristqAtii 

,             CutKVIt  1.  ft 

f.         1 9. 

-J    Own*,  ft. 

CHATHAM  1.  f  J 

Ft.  Eittx>r~^^sS 
!  I  ■ 

fBratrtrli. 

i  : 

<£3M0°  1. 

1.  Aestrelata  phawpygia,  Salvin. 


AESTRELATA  PH^OPYGIA,  Salvin. 

JEatrelata phoeopygia,  Salvin,  Trans.  Zool.  Soc.  Lond.,  IX,  Pt.  IX,  May,  1876,  p.  507, 
pi.  lxxxviii,  Ags.  1,  3  (Chatham  Island,  Galapagos  Archipelago;  collection 
Brit.  Mus.). 

JEstrelata  phatopygia,  Ridgway,  Man.  X.  Amer.  Birds,  1887,  p.  65. 

?  (E.[8trelata]  sandwickenttis,  Eidgwav,  in  Baird,  Brewer,  and  Ridgway's  Water 

Birds  X.  Amer.,  II,  1884,  p.  395,  in  text  (Sandwich  Islands;  collection  U.  S. 

Nat.  Mus.). 

f  JEstrelata  mndwichensie,  Ridoway,  Proi;.  U.  S.  Nat.  Mus.,  IX,  1886,  p.  95;  XI, 
1888,  p.  104.  ' 
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Specific  characters. — Axillars  and  uuder  wing-coverts  mostly  white; 
above,  including  hind  part  and  sides  of  head  and  neck  and  upper  tail- 
coverts,  dark  brownish  slate,  darker  on  wings  and  tail,  nearly  black  on 
head;  feathers  of  neck  and  upper  tail-coverts  (the  latter  very  abruptly) 
white  beneath  the  surface;  forehead,  lores,  cheeks,  and  entire  under 
parts  white,  the  sides  and  longer  under  tail-coverts  sometimes  irregu- 
larly barred  with  dusky.  Wiug,  11.50-12.25;  tail,  5.01-5.17 ;  culmen, 
1.20-1.30,  from  nasal  tubes,  0.90-1;  depth  of  maxilla  at  base,  0.55-0.70; 
tarsus,  1.40-1.55;  middle  toe  (without  claw),  1.70-1.78. 

Range. — Galapagos  Archipelago:  Chatham  Island  (Kellett  and 
Wood);  "off  pass  between  Indefatigable  and  .lames"  islands  (Baur 
and  Adams);  "between  Barrington  and  Indefatigable"  islands  (Baur 
and  Adams).    Sandwich  Islands?  ?. 

The  six  examples  of  this  species  in  Messrs.  Baur  and  Adams'  collec- 
tion present  among  themselves  some  very  noticeable  though  slight 
variations  of  plumage,  these  variations  occurring  in  birds  of  the  same 
sex  and  obtained  the  same  date.  In  one  female  the  back  and  scapulars 
are  nearly  uniform,  though  the  tips  of  the  feathers  (broadly)  are  more 
of  a  grayish  cast  than  the  central  (mostly  concealed)  portion ;  but  there 
is  not  the  slightest  indication  of  the  narrow  grayish  white  tips  seen  to 
a  greater  or  less  extent  in  all  the  others,  these  being  particularly  well 
developed  in  another  female,  in  which  the  whole  dorsal  region  shows, 
besides  these  narrow  whitish  tips,  a  distinct  ashy  wash.  In  four  of  the 
six  specimens  the  dusky  color  of  the  opposite  sides  of  the  lower  neck  is 
well  separated  by  the  immaculate  pure  white  of  the  chest  and  lower 
fore  neck;  in  one  of  the  other  two  the  dark  color  encroaches  consider- 
ably on  the  sides  of  the  chest,  and  even  the  front  portion  of  the  latter 
lias  a  few  very  indistinct  irregular  transverse  bars  of  grayish;  while 
in  the  remaining  example  these  markings  are  much  more  distinct,  par- 
taking of  the  character  of  quite  regular  bars,  extending  quite  across 
the  median  portion  of  the  chest.  There  is  also  some  variation  in  the 
white  on  the  basal  portion  of  the  inner  webs  of  the  primaries,  which 
in  some  specimens  is  more  distinctly  contrasted  with  the  adjacent  dusky 
color  than  in  others,  but  its  extent  is  essentially  the  same  in  all. 

According  to  Mr.  Salvia,1  my  Aentrelata  satidtricliaisis  is  the  same  as 
A.  pluvopygiu.  They  certainly  are  much  alike,  and  may  tie  identical. 
But  1  am  unable  to  match  the  type  of  the  former  among  the  six  exam- 
ples of  the  latter  with  which  it  has  been  carefully  compared  and  from 
all  of  which  it  differs  in  the  following  particulars: 

A.  mndwichensix:  Bill  smaller  (culmen  from  base  of  nasal  tube  1.20, 
from  anterior  end  of  same  0.90),  and  nasal  tubes  shorter  (0.30);  hind 
neck  and  sides  of  neck  light  sooty  slate,  like  back;  feathers  of  back 
and  scapulars  without  paler  tips;  inner  webs  of  primaries  without  any 
definite  white  space,  though  basal  portion  is  whitish. 

A.  phaiopygiit :  Bill  larger  (culmen  from  base  of  nasal  tube  I  .-'50— 

1  Sc.-  Pn>.-.  i:.  s.  Nat.  Mus.,  XI,  1888,  p.  104. 
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1.36,  from  anterior  end  of  same  0.92-1),  and  nasal  tubes  longer  (0.33- 
0.38) ;  hind  neck  and  sides  of  neck  black,  like  top  of  head ;  feathers  of 
back  and  scapulars  (especially  the  latter)  with  distinct  narrow  grayish 
white  tips;  inner  webs  of  primaries  with  an  extensive  definite  space  of 
white,  occupying  (except  on  the  first)  at  least  the  basal  half. 

It  may  be,  of  course,  that  a  larger  series,  especially  of  the  Sandwich 
Island  bird,  would  show  that  these  differences  are  inconstant;  but 
until  this  has  been  demonstrated  it  seems  best  to  regard  A.  aandwich- 
ensis  as  distinct,  or  at  least  to  relegate  it  doubtfully  to  the  synonymy 
of  A.  phceopygia. 

Measurements  of  Aeatrelata  phtxopygia. 


Adult  female  ...  I  Between  James  and  Indefati- 
[     gable  islands. 

Adult  male  I  do  — 

Adnlt  female  ...|  do  

Do  !  do  

Adnlt  male  Between  Indefatigable  and  Bar- 

rington  islands. 
Adult  female  ...  I  do  


Average. . 


-S  I*  I 


III 


Aug.  21, 1891  .11.  50  5.  47.1.30 


Aim.  22.  1891  12.25  5.01  1.31 

 do   11.75  5.  02  1. 

 do  II.  565.  :!8  1.30 

Jul V  11, 1«H.  12.  00  5.  42  1.  35 


i(5 


0.90.65    1.43  1.75 


1.00.55 
95.70 
1.00.58 


1.40j  1  73 
1  55  1  70 
1.41|  1.70 
1.47,  1  78 


..do- 


L- 75^.  30  1.  30,1.  OOj  58 
1.80  5.27  1.32'  .97  .  02+j 


1.48  1  72 
1.46  1.74 


Measurements  of  type  of  Aestrelata  sandwickensis. 


Colleo-  j  Sex  and 
tion.  J  age. 


Jjoeality. 


01259  |  U.S.     Adult  J  Sandwich  f aland 8   11.70  5.8 


Cul  ,  {*P*h 

-£!mS. 

1.22    0.90  0.57 


Genus  PUFFINUS,  Brisson. 
Puffinu*,  Brisson,  Oru.,  VI,  1760,  p.  131.  Type,  Procellaria  puffinue,  Briinnich. 

Range. — Cosmopolitan  (pelagic).  Galapagos  Archipelago  (one  pecu- 
liar species). 

PUFFINUS  SUBALARIS.  Townsend,  MS. 

••  Paflinus  tenebrosue,  Pelz.?'*  (nec  Pelzeln),  Town8e.ni>,  Proc.  U.  S.  Nat.Mus., 
XIII,  1890,  p.  142  (Chatham  Island,  Galapagos  Archipelago;;  Bull.  Mus. 
Comp.  Zool.,  XXVII,  1895,  p.  126  (Chatham  andAVenman  islands). 

Puffinits  obscurm,  (nec  Procellaria  obscitra,  Gmelin?),  Sai.vin,  Proc.  Zool.  Soc, 
1883,  p.  431  (Charles  Island,  (ialapagos). 


NO.  1116. 


PROCEEDIXCS  OF  THE  XATIOXM.  Ml'SECM. 


651 


Specific  characters. — Similar  to  P.  aitduboni,  Fiusch,1  but  decidedly 
smaller  and  with  under  wing-coverts  conspicuously  clouded  with 
brownish  gray;  under  tail-coverts  darker. 

Range. — Galapagos  Archipelago:  1  Charles  Island  (Markliam);  Dal- 
rymple  Rock,  Chatham  Island  (Townsend);  Kicker  Rock  and  Jervis 
Island  (Baur  and  Adams);  Wenman  Island  (Townsend). 

ASCERTAINED  liAXti  K.  UK    I  UK  (iEM'S  I'fl  I'FINIS,  HRISSON,  IN  THE  (iALAl'AGOS  ARCHI- 
PELAGO. 


OUT 
SALAPA 

.INE  CHART 
OF  THE 

60S  ISLANDS. 

«/». 

(7T0WMI. 

<> 

/   ALBEMAHLt  1. 
Ft  Cristn>iti{ 

CHATHAM  1  f  J> 

Pi  flw^  w^~"J' 

<^3hooo  i. 

> 

1.  Puffim 

9  subalaris,  Townsend 

Adult  male. — Type,  No.  11 747^,  I'.S.N.M.;  Dalrymple  Ko<:k,  Chatham 
Island,  Galapagos,  April  (i,  1888;  0.  H.  Townsend.    Upper  portion  of 

lPuffi)tu8  auduboni,  Finsi  h,  Proc  Zool.  S<»c„  187^,  ]).  Ill  (Cape  Florida;  Berlin 
Mus.). — Ridgway,  in  Baird,  Brewer  A-  Iiidgway's  Water  Birds  X.  Amer.,  II, 
1884.  p.  386;  Man.  X.  Araer.  Birds,  1887,  p.  60. — Amkhicax  Ornithologists' 
Union,  Check  List,  1886,  No.  itl'. 

Puffinns  obscitrua  (nee  rrocellaria  obnenra,  (>mel[n),  At:i>rm>x,  Synop.  1839,  p. 
339.— Lawrknce.  in  Baird's  Birds  X.  Amer.,  1S58,  p.  s:ia.— Cdi-ks,  J'roc. 
Acad.  Xafc.  Sri.  Phila.,  1864,  p.  VM. 
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head,  including  a  little  more  than  upper  halt'  of  lures  and  auricular 
region,  dull  slate  color,  deepening  into  blackish  slate  on  occiput  and 
hind  neck,  and  this  into  sooty  black  on  rest  of  upper  parts,  some  of 
the  feathers  of  the  mantle  having  very  indistinct  paler  terminal  mar- 
gins. A  small  spot  above  posterior  portion  of  lores  (continued  in  a 
narrow  streak  over  eye  to  its  posterior  angle),  a  crescentic  spot  on  lower 
eyelid  (continued  narrowly  above  upper  margin  of  ear  coverts),  dull 
white;  lower  portion  of  lores,  entire  side  of  head  beneath  ear  coverts, 
sides  of  neck  and  chest,  and  entire  lower  parts,  except  under  tail- 
coverts  and  flank  feathers,  uniform  pure  white,  this  almost  abruptly 
denned  against  the  dusky  color  of  the  hind  ueck ;  that  on  the  sides  of 
the  head,  including  about  the  lower  half  of  the  auricular  region,  and 
separated  from  the  white  space  on  lower  eyelid  only  by  a  very  narrow 
line  of  grayish  dusky.  Flank  feathers  with  whole  upper  webs  (except 
concealed  bases)  and  terminal  portion  of  lower  webs  sooty  grayish  with 
indistinct  grayish  white  terminal  margins.  Under  tail-coverts  uniform 
dark  sooty,  except  median  anterior  feathers,  which  are  sooty  grayish 
at  tips,  white  basally.  1'nder  wing-coverts  mainly  white,  but  this 
mostly  covered  by  a  clouding  of  brownish  gray,  the  feathers  of  this 
color  having  whitish  terminal  margins.  Inner  webs  of  primaries  gray- 
ish dusky  passing  through  sooty  grayish  into  grayish  white  at  the  base. 
Bill  (in  dried  skin)  dusky  horn  color;  tarsi  with  inner  side  wholly  light 
colored,  outer  side  dusky  below  and  along  posterior  margin,  otherwise 
brownish;  outer  side  of  outer  toe  dusky,  the  inner  side  and  all  the  rest 
of  the  foot  (including  webs)  light  colored.1  Total  length  (skin),  10.50; 
wing,  7.4,j;  tail,  2.9.">,  lateral  feathers,  0.G0  shorter:  culmen,  1.10,  from 
nasal  tubes,  0.82:  depth  of  bill  just  anterior  to  nostrils,  0.22;  tarsus, 
1.37;  middle  toe  (without  claw),  1.41. 

Adult  /«»«/c.-No.  132728,  U.S.X.M.;  Galapagos  Islands,  March  2S, 
1801;  C.  H.  Townsend.  Exactly  like  the  male,  as  described  above. 
Length  (skin),  10.80;  wing,  7.3.">:  tail,  2.8  j,  lateral  feathers,  0.C0  shorter; 
culmen,  1.08,  from  nasal  tubes,  0.80;  depth  of  bill  in  front  of  nostrils, 
0.2o;  tarsus,  l..'!S:  middle  toe  (without  claw).  1.39. 

This  well-marked  species  differs  from  P.  auduboni  in  smaller  size, 
more  slender  bill,  much  more  extensively  and  distinctly  dusky  under 
tail-coverts,  greater  amount  of  dusky  on  the  flanks,  less  purely  white 
under  wing-coverts,  and  particularly,  as  to  coloration,  by  the  greater 
extent  and  sharper  definition  of  the  dusky  on  the  side  of  the  head,  a 

Mr.  Adams'  notes  on  the  fresh  colors  of  an  adult  female  are  as  follows:  ••  Upper 
mandible  and  tip  of  beak  blackish  slate,  other  parts  of  under  mandible  bluish  gray 
(No.  s,  Ridgway's  Nomenclature  of  Colors) ;  outer  side  of  tarsus  and  outer  toe  black, 
other  parts  a  little  more  pinkish  than  pearl  blue." 

of  another  specimen  (sex  not  given)  he  notes  as  follows:  "  Inner  side  of  tarsus 
with  a  little  mottling  of  blue  and  pink  added  to  pearl  gray;  outer  upper  portion  of 
tarsus  with  purple  added  ;  lower  side  of  tarsus  and  outer  toe  brownish  black ;  webs 
with  a  little  yellow  (naples)  added  to  pearl  gray;  middle  toe  more  bluish  than  webs, 
but  inner  toe  with  only  a  trace  more  blue  than  web.  Upper  mandible,  except  lower 
basal  portion,  slate  black  (also  tip  of  lower) ;  rest  of  bill  french  gray." 
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distinct  band  of  this  color  extending  from  the  lores  beneath  the  eyes 
and  across  the  ear-coverts  to  the  occiput,  the  lower  edge  of  this  dusky 
color  strongly  and  quite  regularly  denned  against  the  white  below  it. 

From  P.  auricularis,  Townseud,1  of  Clarion  Island  (Reville-Gigedo 
group),  the  present  species  differs  in  being  much  smaller  (P.  auricularis 
being  still  larger  than  P.  auduboni),  in  having  the  lower  portion  of  the 
lores  (almost  the  lower  half)  white,  in  the  presence  of  a  whitish  spot 
above  the  anterior  angle  of  the  eye,  dusky  feathers  on  the  flanks,  and 
grayish  clouding  of  the  under  wing-coverts — these  characters,  except 
the  last,  being  possessed  in  common  with  P.  auduboni. 

From  what  I  take  to  be  P.  obseurus,  Ginelin,  of  which  there  are  three 
examples  from  the  Seychelles  now  before  me,  the  Galapagos  species 
differs  conspicuously  in  the  absence  of  the  extensive  patch  of  sooty 
gray  (feathers  with  white  terminal  margins)  covering  the  sides  of  the 
neck  and  chest,  the  region  so  marked  in  P.  obseurus  (?)  being  wholly 
pure  white  in  P.  subalaris.  The  Seychelles  bird  also  has  the  lores 
wholly  dnsky,  and  lacks  the  small  whitish  spot  above  the  anterior 
angle  of  the  eye.   Otherwise  the  two  birds  are  much  alike. 


Measurements  of  Puffinus  subalaris. 


Num- 
ber. 


Collection.  I  Sex  and  age. 


Locality. 


U.  S.N.M. 
U.S.N.M. 

B.  &  A. 

B.  &  A. 

B.  &  A. 

B.  &  A. 

B.&  A. 

B.  &  A. 

B.  &  A. 

B.  &  A. 

B.  &  A. 


t  male . . 
t  female 


Adult 
 do 

Adult 

 do  . 

 do  . 

Adult  n 

Adult  ft 


male . . 
female 


Dalrymple  Rock  . 

Wenman  Island.. 

Galapagos  

Kicker Jlock  

....do  

Jervis  Island  

...do  

 <io  

 do  

 do  

 do  

 do  

Average  


Aug.  24 


...do. 
...do. 
....do. 


7.88  2.9511.15 
7.35  2.851. 
7. 05  2. 05,1. 03!  .84 
7. 20  2. 80'1. 04| 
7.3112.601.08 
.  7.45,2.6011.001 
.  7.00[2.60|l.05i 
-!7.32|2.05!l.05i 
.,7.25  2.6511.01 
.7.4012.511.08 
.|7. 20j2.70|l.09| 

J7.332.72'l.06i  .82 


a 

3 

Q 

•s 

fe 

if  bill 

too  (l 
claw). 

.=  c 

I  Tan 

a 

0.  22 

1.37 

1.41 

.231.50 

1.40 

.  251. 45 

1.  48 

.25 

1.38 

1.39 

.21 

1.49 

1.49 

.  221. 33 

1.45 

.231.  38 

1.42 

.21 1.30 

1.45 

.22 

1.30 

1.45 

.211. 31 

1.40 

.22 

1.39 

1.47 

.  24  1.  46 

1.  49 

.2111.32 

1.38 

.221.44 

1.46 

Genus  OCEANODHOMA,  Reichenbach. 

Oceanodroma,  Reichenbach,  Syst.  Av.,  1852,  p.  iv.    Type,  Procellaria  furcata, 
Gmelin. 

Range. — Cosmopolitan  (pelagic).  Galapagos  Archipelago  (one  spe- 
cies, found  also  in  the  Hawaiian  group). 

'Puffinus  anrieularis,  Townsend,  Proc.  U.  S.  Nat.  Mus.,  XIII,  1890,  p.  133 
(Clarion  Island,  off  west  coast  of  Mexico;  U.  S.  Nat.  Mus.). 
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OCEANODROMA  CRYPTOLEUCURA,  Ridgway. 

Cymoohorea  cryptoleucura,  Kidgway,  Proc.  U.  S.  Nat.  Mus.,  IV,  March  29, 1882,  p. 
337  (Waimea  Kaui,  Baud wich  Islands ;  U.  S.Nat.  Mas.);  in  Baird,  Brewer  & 
Ridgway's  Water  Birds  N.  Anier.,  II,  1884,  p.  406. 

Oveanodroma  cryptoleucura,  Ridgway,  Man.  N.  Amer.  Birds,  1887,  p.  71. — Town- 
send,  Bull.  Mus.  Comp.  Zool.,  XXVII,  1895,  p.  125  (Wenman  Island,  Gala- 
pagos; "  cryjrtoleucHera"). 

ASCERTAINED  RANGE  OP  THE  GENUS  OCEANODROMA,  KEICIIENBACH,  IN  THE 
GALAPAGOS  ARCHIPELAGO. 


(MUM** 

OUT 

6ALAPA 

• 

LINE  CHART 
OF  THE 

GOS  ISLANDS. 

Pt.Criatopltcrf      ALflEM  AftLE  1. 

OjtKVlt  1.  h 

CHATHAM  1  f  J 

ft.  — *„_y*r 
it                                            -  1 

«Jtasii£> 

1. — Oceanodroma  cryptoleucura,  Ridgway. 


(Also,  "off  Albemarle  Island,"  Townsend.) 

Specific  characters. — Similar  to  0.  leucorhoa,  Vieillot,  but  tail  shorter 
and  much  less  forked,  tarsus  shorter,  longer  upper  tail-coverts  broadly 
tipped  with  black,  aud  tail  feathers  extensively  white  basally.  Wing, 
5.75-6.35;  tail,  2.75-3,  forked  for  0.15-0.30;  culmen,  0.55-0.61;  tarsus, 
0.80-O.92;  middle  toe,  0.77-0.90. 

Range. — Hawaiian  Archipelago;  Galapagos  Archipelago:  Wenman 
Island  aud  off  Albemarle  Island  (Townsend). 
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Ail ult  mule. — >"o.  13270:5.  U.  S.  N.  M. ;  Wenman  Island,  Galapagos, 
April  4,  1891 ;  C.  H.  Townsend.  Above  uniform  very  dark  sooty,  with  a 
faint  greenish  slaty  gloss  in  some  lights;  greater  wing-coverts  broccoli 
brown,  producing  an  oblique  band  across  the  wing;  remiges  and  pri- 
mary coverts  dull  black;  upper  tail-coverts  white,  the  longer  ones 
abruptly  tipped  with  black;  tail  black,  with  the  concealed  basal  por- 
tion of  the  four  outermost  rectrices  white,  this  most  extensive  on  the 
lateral  pair,  where  partly  exposed  beyond  the  coverts.  Under  parts 
deep  sooty  grayish  brown  (much  lighter  than  upper  parts),  the  sides  of 
the  crissum  and  the  lateral  under  tail-coverts  (also  basal  portion  of 
longer  median  ones)  white.  Bill,  legs,  and  feet  wholly  black.  Length 
(skin),  7.20;  wing,  5.8");  tail,  2.80,  forked  for  0.15;  oilmen,  0.G1;  nasal 
tubes,  0.30;  depth  of  bill  in  front  of  nostrils,  0.20;  tarsus,  0.88;  middle 
toe,  0.85. 

This  species,  while  bearing  a  superficial  resemblance  to  0.  Inicorhoa, 
Yieillot,  is  in  reality  quite  different  in  several  very  obvious  particulars, 
as  follows:  (1)  The  upper  tail-coverts  are  pure  (instead  of  grayish) 
white,  terminated  by  a  narrow  band  (about  0.30-0.150  of  an  inch  wide 
at  the  broadest  part)  of  black.  (2)  The  rectrices  (except  two  middle 
pairs)  are  pure  white  basally,  the  next  to  the  middle  pair  being  pale 
grayish  on  the  basal  portion.  (This  white  is  mostly  concealed  by  the 
tail-coverts,  but  is  partly  exposed  on  the  lateral  pair,  partly  on  account 
of  the  greater  extent  of  the  white  itself,  but  also  because  the  lateral 
coverts  are  shorter  than  the  middle  ones.)  (3)  The  greater  wing-coverts 
and  outer  webs  of  the  tertials  are  much  darker,  offering  less  decided 
contrast  with  the  general  color  of  the  wings.  (4)  The  tail  is  far  less 
deeply  forked,  the  difference  in  length  between  the  longest  and  shortest 
rectrices  being  from  0.15  to  0.30  of  an  inch  instead  of  0.75-0.90.  The 
tarsus  is  also  shorter,  and  there  are  additional  minor  differences  scarcely 
worth  noting. 

O.  cryptoleucura  is,  however,  much  more  closely  related  to  O.  macro- 
rinrtj/lii  (Bryant)1  of  Guadalupe  Island,  Lower  California,  which  also 
has  the  black  tips  to  the  longer  upper  tail-coverts  and  the  concealed 
white  at  the  base  of  the  tail.  O.  maerodactylu  is  much  larger,  however, 
(wing  0.10-6.70,  tail  3.30-3.90),  the  tail  much  more  deeply  forked  (depth 
of  fork  0.90-1.40),  and  feet  proportionally  larger  (tarsuc  0.86-1,  middle 
toe  with  claw  1.10-1.18). 

l>oth  species  are  typical  members  of  the  subgenus  ('i/mot  liorcii.  Coues, 
having  very  prominent  nasal  tubes,  the  outer  toe  longer  than  the  mid- 
dle, the  latter  (including  its  claw)  about  equal  to  the  tarsus,  and  the 
first  primary  shorter  than  the  fourth,  as  in  the  type  species  (O.  leu- 
corhoa). 

1  Oi'e/inodroma  leucorhoa  macrodactyla,  Bryan t,  Proo.  (  al.  Ac.  Sri.,  XI.  1S87. — 
(Guadalupe  Island,  Lower  California ;  collection  of  W.  E.  Bryant). 

Ocmnodroma  utacrodactyla,  American  Ornithologists'  Union,  Check  List, 
abridged  ed.  1*81.  No.  1061. 
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The  four  adult  males  of  0.  cryptoleucura  collected  among  the  Gala- 
pagos by  Mr.  Townsend  agree  very  closely  with  Hawaiian  examples 
collected  by  Mr.  V.  Knudsen,  though  slight  differences  are  apparent. 
They  are  perceptibly  darker  in  general  color,  though  this  may  be  due 
to  their  fresher  condition;  the  black  tips  to  the  longer  upper  tail-cov- 
erts average  rather  narrower;  the  bill  is  a  little  thicker,  and  the  tarsi 
and  toes  are  quite  decidedly  shorter,  averaging  0.83  and  0.82,  respec- 
tively, against  0.89  and  0.95  in  Hawaiian  specimens.  It  is  possible,  how- 
ever, these  slight  differences  might  disappear  if  a  larger  number  of 
specimens  were  compared. 

Measurements  of  Oceanodroma  criiptolaicura. 


Num- 
ber. 

Collection. 

Sex  and  age. 

Locality. 

Date. 

4194a 

TJ.SN.M. 

Adult  

Kauai,  Hawaiian 

Islands. 

41450 

U.S.N.M. 

 do  

 do  

61260 

U.S.N.M. 

 do  

 do  

61261 

U.S.N.M. 

 do  

 do  

11546] 

U.S.N.M. 

 do  

 do  

115462 

U.S.N.M. 

 do  

 do  

Average  

1891. 

132762 

U.S.N.M. 

Adult  male . 

Off  Albemarle  Is- 

Apr. 11 

land,  Galapagos. 

132763 

U.S.N.M, 

 do  

Wenman  Island  - 

Apr.  4 

132764 

U.S.N.M. 

 do  

 .lo  

- .  .do  . . . 

O.H.T. 

 do  

 do  

. .  .do  . .. 

Average  

.  5.  80  2.  75  , 

i.  35  2.  90  , 

.  6. 10  2.  85  , 

■■5.  75  2. 75  . 

.6.00  2.95  , 


I  .15.61 

■|  .  :to .  60 

I  .25.59 


.18  .  88  . 85 
.18  .85'  .90 
1»  .95  .90 


. 20  .80  . 78  I 

.  20,  .82|  .77 

.20:  .83  .82 


Genus  PROC  ELL  ARIA,  Linnaeus. 

ProceUaria,  Linnaeus,  SyBt.  Nat.,  10th  ed.,  1, 1758,  p.  131.  Type,  by  elimination, 
P.  pelagica,  Linnaeus. 

Mange. — Cosmopolitan  (pelagic).  Galapagos  Archipelago  (one  pecu- 
liar species). 

PROCELLARIA  TETHYS,  Bonaparte. 

ProceUaria  tethys,  Bonaparte,  Compt.  Rend.,  XXXVIII,  1854,  p.  662  (Notes 
Ora,  p.  92)  (Galapagos) ;  XLII,  1856,  fig.  769;  Consp  Av.,  II,  1857,  p.  197.— 
Coues,  Proc.  Acad.  Nat.  Sci.  Phila.,  1864,  p.  80.— Salvin,  Trans.  Zool.  Soc, 
IX,  Pt.  ix,  1876,  p.  507,  pi.  lxxxviii,  fig.  2  (Galapagos?).  —  Ridgway,  Man.  N. 
Amer.  Birds,  1887,  p.  70.— Townsend,  Proc.  U.  S.  Nat.  Mns.,  XHI,  1890, 
p.  142  (near  equator,  400  and  600  miles  east  of  Galapagos) ;  Bull.  Mus. 
Comp.  Zool.,  XXVII,  1895,  p.  126  (off  Chatham  Island,  and400  miles  east  of 
Galapagos). 

Specific  characters. — Similar  to  P.  pelagica,  Linnseus,  but  longer  upper 
tail-coverts  entirely  white;  no  white  on  under  side  of  wings;  tail  emar- 
ginated.    Wing,  4.90-5.03;  tail,  2.22-2.55,  forked  for  0.15-0.25;  culmen, 
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0.43-0.52;  nasal  tubes,  0.20-0.30;  tarsus,  0.80-0.92;  middle  toe  (with 
claw),  0.72-0.78. 

Range. — Galapagos  Arcbipelago  and  contiguous  waters.  Galapagos 
(Bonaparte,  Townsend);  Wenman  Island  (Townsend);  400  miles  aud 
600  miles  east  of  Galapagos  (Townsend);  latitude  4°  22'  S.,  longitude 
82°  03'  W.  (Townsend). 

ASCERTAINED  RANGE  OF  THE   GENUS  PROCELLARIA,  LINN.EUS,  IN  THE  GALAPAGOS 
ARCHIPELAGO. 


„T™.. 

OUT 
GALAPA 

.[NE  CHART 
60S  ISLANDS. 

/    AI.BEMABLC  1. 

(           CgiRvis  r.  ft 

CHATHAM  1  V 

ft  o«*V— 

III  ! 

!  1 

<C3hoo° 

1.  Procellaria  telhys,  Bonaparte. 


Adult  male.— So.  132767,  U.S.N.M.;  "Galapagos  Islands,"  March  28, 
1891;  0.  H.  Townsend.  Above  uniform  sooty  black,  the  upper  tail- 
coveits  entirely  white  aud  the  greater  and  middle  wing-coverts  light 
brown;  entire  under  parts  uniform  deep  sooty  brown,  the  throat  and 
chest  slightly  and  the  under  surface  of  the  wings  considerably  darker. 
Bill,  legs,  and  feet  entirely  black.  Total  length  (skin),  6.10;  wing,  5.25 
(second  quill  longest,  first  shorter  than  third) ;  tail,  2.35,  forked  for  0.25; 
culmen,  (>A~>;  nasal  tubes,  0.25;  tarsus,  0.88;  middle  toe  and  claw,  0.75. 
Proc.  IT.  M.  vol.  xix  42 
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Adult  female.— No.  132769,  U.S.N.M.;  on  equator,  COO  miles  east  of 
the  Galapagos,  March  24, 1891 ;  C.  H.  Townsend.  In  coloration  exactly 
like  the  male  as  described  above.  Total  length  (skin),5.80;  wing,  4.90; 
tail,  2.22,  forked  for  0.15;  culmen,  0.48;  nasal  tubes,  0.23;  tarsus,  0.92; 
middle  toe  (with  claw),  0.72. 

The  seven  specimens  collected  by  Mr.  Towusend  are  essentially  alike 
in  coloration.  One,  however  (No.  132768,  adult  male),  has  the  feathers 
of  the  abdomen  very  much  worn,  thus  showing  a  decidedly  lighter  hne 
than  specimens  with  these  feathers  in  perfect  condition. 

Another  adult  male  (No.  117475,  U.S.N.M.)  is  molting,  and  the  newly 
acquired  greater  wing-coverts  are  of  a  soft  grayish  brown,  contrasting 
strongly  with  the  much  browner  color  of  the  unshed  greater  coverts. 
Some  of  the  under  tail-coverts  also  have  distinctly  paler  tips. 


Measurements  of  Procettaria  tethys. 


Num- 
ber. 

Collection. 

Sex  and  age. 

Locality. 

Bate. 

si 

a 

£ 

Tail.  | 

Culmen.  j 

Ja 
9 

'eS 

3 

yA 

P 

s3 

0.90 
.88 
.92 
.92 

.92 

.85 

.80 

M 

I? 
«— 

0.  72 
.75 
.75 
.72 

.78 

.72 

.72 

Fork  of  tail. 

132766 
132767 
132768 
132769 

132770 
117475 

U.S.N.M. 
U.S.N.M. 
U.S.N.M. 
U.S.N.M. 

C.H.T. 

tT.S.N.M. 

U.S.N.M. 

Adult  

Adult  male... 

 do  

Adult  female. 

Adult  male  ! . . 

Adult  male... 

 do  

Wenman  Island . 

600  miles  east 
of  Galapagcs. 

400  miles  east 
of  Galapagos. 

Lat.  4°  22';  long. 

82°  03'. 
 do  

Average  .. 

Apr.  4,  1891 
May  28, 1891 

 do  

Mar.  24, 1891 

 do  

Mar.  1,1891 

 do  

5.35 
5. 25 
5. 30 
4.90 

5.45 

4.90 

4. 90 

2.55 
2. 35 
2.  40 

2. 22 

2. 30 
2. 30 
2.  37 

0. 50 
.45 
.50 
.48 

.52 

.45 

.43 

0.  25 

.25 
.30 
.23 

.28 

.25 

.20 

0.20 
.25 
.15 
.15 

.20 

.20 

5. 15 

2.35;  .48 

.23 

.74 

.19 

Genus  OCEAN ITES,  Keyserling  and  Blasius. 

Ooeanites,  Ketserling  and  Blasius,  Wirb.  Eur.,  I,  1840,  p.  xciii.    Type,  Pro- 
cellaria  oceanica,  Kuhl. 

Range.— Cosmopolitan  (pelagic).  Galapagos  Archipelago  (one  species, 
found  also  along  the  Pacific  coast  of  South  America). 

OCEANITES  GRACILIS  (Elliot). 

Thalaanidroma  gracilis,  Elliot,  Ibis,  October,  1859,  p.  391  (west  coast  of  America).1 
Oceanites  gracilis,  Coues,  Proc.  Acad.  Nat.  Sci.  Phila.,  1864,  p.  85. — Ridgway, 
Man.  N.  Amer.  Birds,  1887,  p.  71. 
Specific  character. — Bellywhite;  webs  of  feet  wholly  dusky;  tail  more 
or  less  emarginated,  and  with  basal  portion  of  inner  webs  of  three  out- 
ermost rectrices  white.   Wing,  5.25-5.50;  tail,  2.25-2.35 ;  culmen,  0.40- 
0.48,  from  nasal  tubes,  0.22-0.25 ;  tarsus,  1.14-1.24 ;  middle  toe,  0.78-0.86. 

Range. — Coast  of  Chile;  Galapagos  Archipelago:  North  Albemarle 
and  James  islands  (Baur  and  Adams). 


1  Under  "Remarks,"  Mr.  Elliot  says:  "  This  species  is  very  abundant  on  the  coast 
of  Chile ;"  there  is  thus  reason  to  Buppose  that  his  type  caiuo  from  there. 
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Adult  male.— Xo.  33023,  U.S.X.M. ;  Chile,  Maison  Yerreaux,  Xo.  4098. 
General  color  dark  sooty  brown,  darker  on  rump  and  reiniges,  the 
tail  brownish  black;  greater  wing-coverts  light  grayish  brown,  still 
paler  on  margins,  forming  a  conspicuous  oblique  bar  across  closed 
wing;  upper  tail-coverts,  sides  of  rump,  and  entire  abdomen  white; 
under  tail-coverts  dusky,  with  white,  triangular,  basal  spots,  mostly 
concealed;  three  outermost  rectrices  with  basal  portion  of  inner  webs 

ASCERTAINED  RANGE  OF  THE  GENUS  OCEANITES,  KEYSERLING-  AND  BLASIUS,  IN  THE 
GALAPAGOS  ARCHIPELAGO. 


OUT 
GALAPA 

.INE. CHART 
OF  THE 

60S  ISLANDS. 

!- 

«Sft. 

Cv— ■ 

? 

ft  fw«Vs^/ 

,i                                                  S'l  S 

1 

1.  Oceanites  gracilis  (Elliot). 


white,  this  forming  an  acute  angle  posteriorly,  abruptly  denned  against 
the  blackish  color  succeeding  it.  Bill,  legs,  and  feet  uniform  black, 
the  webs  wholly  dusky.  Total  length  (skin),  5.50;  wing,  5.20  (second 
quill  longest,  first  shorter  than  third) ;  tail,  2.35,  forked  for  about  0.30; 
culmen,  0.43,  from  nasal  tubes,  0.25;  tarsus,  1.15;  middle  toe  and  claw, 
0.90. 

The  six  Galapagos  specimens  in  the  collection  of  31essrs.  Baur  and 
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Adams  agree  very  closely  with  tlia  one  from  Chile  described  above.  In 
some,  however,  there  is  a  distinct  indication  of  a  paler  supraloral  spot. 
The  emorgination  of  the  tail  is  exceedingly  slight,  and  disappears 
altogether  when  the  tail  is  half  spread.  The  three  outer  rectrices  have 
the  basal  portion  of  their  inner  webs  white,  including  the  shaft,  the 
white  most  extensive  on  the  outer  feather,  where  occupying  more  than 
the  basal  third,  its  posterior  portion  forming  an  acute  angle  with  apex 
next  to  the  shaft. 

Measurements  of  Oceanites  gracilis. 


B.  &  A. 
B.  &  A. 
B.  &  A. 
B.  &  A. 
B.  &  A. 


Sex  and  age. 


Adult  male 
Adult  female . 

Adult  male  . . . 
Adult  female . 
Adult  male  . . . 
Adult  female 
 do  


Off  coast  of  Chile  . . 
North  Albemariels- 
laud. 

....do  

James  Island  

....do  

...do  

...do  

Average  


Aug.  10, 1891  5.30 


Aug.  11, 1891 
Aug.  15. 1891 
Aug.  13, 1891 


Boo       H  3 


i.25j  2.2 
..25!  2.3 
..50!  2.1 


5.  32  2. 31  .431     241  1. 18  .  81 


Family  SPHBNISCID^. 

Genus  SPHENISCUS,  Brisson. 

Spheniscus,  Brisson,  Orn.,  VI,  1790,  p.  96.   Type,  Aptenodytcs  magellanicus,  Forster. 
Dypsicles,  Glogek,  Hand-  and  Hilfsbuch  Naturg  ,  "1842"  (1841),  p.  476.  (Sub- 
stitute for  Spheniscus.) 

Generic  characters. — "  Bill  moderate,  much  compressed,  strong,  with 
the  culmen  rounded  and  curved  at  the  tip,  which  is  acute;  the  tip  of 
the  lower  mandible  suddenly  truncated,  and  the  gouys  moderate  and 
curved  upward;  the  nostrils  rather  rounded,  and  placed  m  a  lateral 
groove  near  the  middle  of  the  bill.  W  ings  imperfect,  and  covered  with 
small  scales.  Toes  long,  the  lateral  ones  unequal,  and  united  to  the 
middle  toe  by  a  web;  the  hind  toe  very  small,  and  united  to- the  tarsus 
at  the  base  of  the  inner  toe;  the  claws  long,  compressed,  and  slightly 
curved."1 

Range. — Antarctic  seas,  and  adjacent  parts  of  South  America  and 
southern  Africa.   Galapagos  Archipelago  (one  peculiar  species). 


SPHENISCUS  MENDICULUS,  Sundevall. 

Spheniscus  mendiculus,  Sundkvalt.,  Proc.  Zool.  Soc.,  1871,  pp.  126,  129  (James 
Island,  Galapagos).— Salvin,  Trans.  Zool.  Soe  ,  IX,  Pt.  IX,  1876,  p.  508,  pi. 
lxxxix  (James  Island). — Wolf,  Besuch.  aus  den  Galupagops  Inseln,  1879, 
p.  42  (Post-Offlce  Bay,  Charles  Island).— Uidgway,  Proc.  U.  S.Nat.  Mus., 
XII,  1889,  p.  119  (Alljemarlu  Island). 


1  Gray,  Genera  of  Birds,  III,  p.  640. 
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Specific  characters, — Similar  to  N.  Magellan ictis  (Forster1),  from  the 
Falkland  Islands  and  Straits  of  Magellan,  but  with  longer  and  more 
slender  bill;  mandible  with  basal  two-thirds  or  more  yellowish,  instead 
of  wholly  black;  size  less;  chin  white;  postocular  white  stripe  much 
narrower;  no  well-defined  dusky  band  across  fore  neck  (above  the  one 
across  chest),  and  without  whitish  posterior  margin  to  wing.  Length 
(skin),  about  17.50;  wing  (from  insertion),  about  5.50;  culmen,  2.20; 
middle  toe,  with  claw,  2.30-2.40. 

ASCERTAINED  RANGE  OF  TITE  GENTS  SPIIENISCUS,  11RISSON,  IN  THE  GALAPAGOS 
ARCHIPELAGO. 
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6ALAPA 
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GOS  ISLANDS. 
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<^3«ooo  1. 

) 

1.  Spheniscm  mendiculua,  Sundevall. 


Range. — Galapagos  Archipelago:  Albemarle  Island  (Albatross);  South 
Albemarle  Island  (Baur  and  Adams);  Post-Office  Bay,  Charles  Island 
(Wolf);  James  Island  (Kinberg,  Baur  and  Adams). 

Adult,— No.  115982,  U.S.X3I.;  Albemarle  Island,  April  10, 1SSS;  C.  IT. 
Townsend.   Above  slate-black,  each  feather  with  a  subterminal  pair  of 

lApienodyie8  maqelbinicue,  Forster,  Nov.  Comm.  <iott.,  Ill,      p.  143,  pi.  v. — 
Spheniscm  magdlanicus,  Sclater,  Proc.  Zool.  Soc,  1860,  p.  390. 
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minute  brownish  gray  specks,  producing  an  indistinct  finely  speckled 
appearance;  sides  of  head  and  entire  throat  plain  brownish  gray, 
darker  on  auriculars,  which  are  bordered  above  and  behind  by  a  nar- 
row, broken,  postocular  streak  of  white,  which,  curving  downward 
behind  the  auriculars,  crosses  the  lower  throat  in  a  broader  band, 
broken  by  the  partly  exposed  deep  brownish  gray  bases  to  the  feath- 
ers; fore  neck,  medially,  mottled  or  clouded  with  white  tips  to  the 
feathers,  their  bases  being  deep  brownish  gray,  the  sides  of  the  neck 
being  uniformly  of  this  color;  a  broken  arched  band  of  white  on  the 
chest,  with  a  broader  one  of  deep  brownish  gray  immediately  beneath 
it,  whose  lateral  extremities,  as  are  also  those  of  the  adjoining  white 
band,  are  continued  posteriorly  along  the  sides  and  flanks  to  the  inser- 
tion of  the  legs;  rest  of  under  parts,  also  a  large  spot  immediately  in 
front  of  eye  and  a  y-shaped  mark  on  the  chin,  extending  obliquely 
upward  to  the  anteorbital  spot,  white.  Maxilla  mainly  blackish,  but 
with  the  lower  edge  and  a  space  in  front  of  nostrils  light  brownish; 
mandible  light  brownish,  with  about  0.00  of  an  inch  of  its  terminal  por- 
tion, its  upper  edge  (narrowly)  and  part  of  its  basal  portion,  blackish; 
legs  and  feet  wholly  blackish.1  Length  (skin),  about  17.50;  wing 
(from  insertion),  about  5. 40;  culmen,  2.20;  depth  of  bill  at  base,  0.75; 
tarsus,  from  lower  edge  of  tibial  feathers,  in  front,  1.09;  middle  toe 
(with  claws),'  2.:!2. 

BIBLIOGRAPHY. 

List  of  Books  and  Papers  pertaining  to  the  Avifauna  of  the  Galapagos  Archipelago. 

GOULD,  J. :  [Remarks  on  a  group  of  ground  finches  from  Mr.  Darwin's  collection, 
with  characters  of  the  new  species.] 
Proc.  Zool.  Soc.  London,  Pt.  v,  1837,  pp.  4-7. 
The  so-called  "ground  finches"  are  divided  into  four  genera,  which  are  charac- 
terized under  the  following  generic  names :  Geospiza  (type,  G.  magnirostris, 
Gould),  p.  5;  Camarhynchus  (type,  C.  psitlfirula,  Gould),  p.  6;  Cactornis  (type, 
C.  scandens,  Gould),  p.  6;  Certhidea  (type,  C.  oliracea.  Gould),  p.  7.  The  new 
species  are  as  follows:  Geospiza  magnirostris,  G.strenua,  G.fortis,  G .  nebulosa, 
G.  fuliginoBa,jt.5;  G,  dentirostris,  G.  parvttla,  G.  dubia,  p.  6;  Camarhynchus 
psittacula,  C.  crassirostris,p.  6;  Cactornis  scandens,  C.  assimilis,  p.  7;  Certhidea 
olivacea,  p.  7. 

Based  on  specimens  collected  liy  Charles  Darwin  during  the  voyage  of  the 
Beagle.  No  localities,  except  the  general  one  of  "Galapagos  Islands,"  are 
mentioned. 

GOULD,  J.:  [Observations  on  the  raptorial  birds  in  Mr.  Darwin's  collection,  with 
characters  of  the  new  species.] 

Proc.  Zool.  Soc.  London,  Pt.  V,  1837,  pp.  9-11. 
The  new  Galapagos  species  described  are  I'olyborus  galapagoensU,  p.  9,  and  Otus 
(Brachyotus)  galapagoensis,  p.  10. 
GOULD,  J.:  [Exhibition  of  the  fissirostral  birds  from  Mr.  Darwin's  collection,  and 
characters  of  the  new  species.] 
Proc.  Zool.  Soc.  London,  Pt.  V,  1837,  p.  22. 
Hirundo  concolor  is  the  only  Gnlapagos  species  mentioned. 

1  "Light  parts  of  feet  and  bill  light  pinkish  cream-butf."  (Adams,  MS.)  "Male,  iris 
walnut  brown,  with  lighter  inner  ring."  (Adams.) 
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GOULD,  J. ;  [Characters  of  two  new  species  of  the  genus  Sterna,  a  species  of  cormo- 
rant, and  three-  species  of  the  genus  Orpheus,  from  the  Galapagos,  in  the  col- 
lection of  Mr.  Darwin.] 
Proc.  Zool.  Soc,  London,  Pt.  v,  1837,  pp.  26-27. 
The  Galapagoan  species  are  Orpheus  trifasciatus,  <>.  melanoiis,  and  O.  pamthts, 
characterized  on  page  27. 

"NEBOUX,  :  Descriptions  d'oiseaux  nouveaux  recueillis  pendant  l'expedition 

de  la  Venus.    Revue  Zool.,  Ill,  1810,  pp.  289-291." 
(Not  seen.    Title  from  Dr.  Baur.) 

GOULD,  John:  The  |  Zoology  |  of  |  the  "Voyage  of  H.  M.  S.  Beagle,  |  under  the  com- 
mand of  Captain  Fitzroy,  11.  X.,  ]  during  the  years  |  1832  to  1836.—  Published 
with  the  approval  of  |  the  Lords  Commissioners  of  Her  Majesty's  Treasury.  | 
Edited  and  Superintended  by  |  Charles  Darwin,  Esq.,  M.  A.,  F.  Ii.  S.,  Sec.  G.  S.  | 

Naturalist  to  the  Expedition.  |    |  Pt.  in.  |  Birds,  |  by  |  John  Gould, 

Esqr.  F.  L.  S.  |    |  London :  j  Published  by  Smith,  Elder  and  Co,  65,  Corn- 

hill.  |  MDCCCXLI.  |  [4to.  4  p.  11.  pp.  ii,  156,  4  11.,  50  colored  plates.] 
Most  of  the  Galapagoan  species  had  been  previously  described  by  Mr.  Gould  in 
Proc.  Zool.  Soc.  London,  PL  v,  1837,  pp.  4-7,  9-11,  22,  and  26-27,  but  the  fol- 
lowing are  additional  thereto:  Strix  punciatissima,  "G.  R.  Gray,"  p.  34,  pi.  iv 
(James  Island) ;  Pyrocephahta  nanus,  p.  45,  pi.  vn;  Pyrocephalus  dubius,  p.  46; 
Myiobius  magnirostris,  p.  48,  pi.  Yin  (Chatham  Island);  Sylvicola  aureola,  p. 
86,  pi.  xxviii ;  ZenaUla  galapagoensis,  p.  115,  pi.  xlvi;  Toianus  fuliginosus,1 
p.  130;  Zapornta  spilonota,  p.  132,  pi.  xlix;  Lar us  fuliginosus,  p.  141.  (The 
locality,  except  where  otherwise  stated  above,  is  given  simply  as  "Galapagos 
Archipelago.")  The  following  previously  described  species  are  figured :  Crax- 
irex  galapagoensis,  pi.  n;  Otus  galapagoensis,  pi.  in;  Progne  modestus,  pi.  v; 
Mimus  trifasciatus,  ip\.  xvi ;  M,  melanoiis,  pi.  xvn ;  M,  parvulus,  pi.  xviii;  Geos- 
piza  magnirostris,  pi.  xxxvi;  G.  strenua,  pi.  xxxvn;  G.  fortis,  pi.  xxxvin; 
G.  parrula,  pi.  xxxix;  Catnarhynchus  psittacula,  pi.  xl;C  crassirostris,  pi. 
xli;  Cactornis  scandens,  pi.  XLii;  C.  assimilis,  pi.  Xliu;  Certhidea  olivacea,  pi. 
xliv.  Craxirex  (type,  Polyborus  galapagoensis,  Gould),  p.  22,  is  described  as  a 
new  genus. 

HABEL,  Dr.  [A.] :  [Exhibition  of  and  remarks  upon  some  birds  from  the  Galapagos 
Islands.] 

Prov.  Zool.  Soc.  London,  1869,  p.  433. 
(Brief  paragraph,  referring  to  hiB  collection  of  " upwards  of  300  specimens,  refer- 
able to  about  70  species."  e) 

SCLATER,  P.  L.,  and  SALVIN,  Osbert:  Characters  of  new  Species  of  Birds  collected 
by  Dr.  Hahel  in  the  Galapagos  Islands.  By  P.  L.  Sclater,M.  A.,  Ph.D.,  F.  R.S., 
and  Osbert  Salvin,  M.  A. 
Proc.  Zool.  Soc.  London,  1870.  pp.  322-327,  figs.  1-6. 
Based  on  a  collection  made  by  Dr.  A.  Habel,  of  New  York,  the  total  number  of 
specimens  being  460,  representing  three  islands,  as  follows:  Indefatigable 
Island  (267  specimens);  Bindloe  Island  (94);  Abingdon  Island  (84);  island 
unspecified  (15).  A  list  of  the  37  species  is  given  on  page  323,  showing  the 
number  of  specimens  collected  of  each,  and  also  the  number  of  specimens  pro- 
cured on  each  island.  The  new  species  described  are  as  follows :  (1)  Certhidea 
fitsca,  p.  324,  fig.  1,  Abingdon  and  Bindloe  islands;  (2)  Camarhynchus  variegaius, 
p.  321,  fig.  2,  Abingdon  and  Bindloe  islands;  (3)  Camarhynchus  habeli,  p.  325, 
fig.  3,  Abingdon  and  Bindloe  islands;  (4)  Camarhynchus  prosihemelas,  p.  325, 
fig.  4,  Indefatigable  Island;  (5)  Cactornis  abingdoni,  p.  326,  fig.  5,  Abingdon 
Island;  (6)  Cactornis  pallida,  p.  327,  fig.  6,  Indefatigable  Island;  (7)  Xycticorax 
pauper,  p.  327,  Indefatigable  Island. 

1  =  Heteractitis  incanus  (Gmelin). 

'■'Actual  numbers,  460  specimens  and  37  species,  as  determined  by  Messrs.  Sclater 
and  Salvin.    Cf.  Sclater  and  Salvin,  Proc.  Zool.  Soc,  1870,  p.  323. 
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SUNDEVALL,  Prof.  Carl  J.,  F.  M.  Z.  S.  On  Birds  from  tbo  Galapagos  Islands. 
Proc.  Zool.  Soc.  Lond.,  1871,  pp.  124-130. 
Based  on  collections  made  by  Dr.  Kinberg,  zoologist  and  surgeon  of  the  Swedish, 
frigate  Eugenie  (Commander  Virgin),  during  nine  days  of  May,  1852.  Twenty- 
six  species  are  enumerated,  of  which  the  following  are  described  as  new :  (1) 
Ardea  pluvibea,  pp.  125,  127,  James  Island;  (2)  Spheniscns  mendiculus,  pp.  126, 
129,  James  Island.  Five  additional  species  are  for  the  first  time  recorded  from 
the  Galapagos,  aB  follows:  Hcematopua  "palliatna"  (-H.  galapagenau,  Ridg- 
way );  Peleeanus  "fmcus"  (=P.  californicua,  Ridgway);  Dyaporus  cyanops;  D. 
"leucogaater"  (=  Sula  hrewateri,  Goss) ;  Anaa  macnlirostrix,  Lichtenstein(  =  A 
versicolor,  Vieillot).  There  are  also  critical  notes  on  the  following  species: 
Mimus  melanotis,  Gould  (p.  126,  descriptions  of  the  various  plumages) ;  M.  irifas- 
ciatua,  Gould,  M.  parvulua,  Gould,  Myiarchus  magnirosfris,  Buteo  galapagerisia  (p. 
127);  Ardea  violacea,  L.,  (varietaaT),  pp.  128,  129. 

SCLATER,  Philip  Lutley:  [Extract  from  a  report  of  the  visit  of  H.  M.  S.  Peterel 
to  the  Galapagos  Islands.] 
Proc.  Zool.  Soc.  Lond.,  1876,  pp.  178,  179. 
Brief  mention  only  is  made  of  the  birds,  their  excessive  tameness  being  alluded 
to.   No  particular  species  named. 

SALVIN,  Osbert  :  On  the  Avifauna  of  the  G  alapagos  Archipelago.  By  Osbert  Salvin, 
M.  A.,  F.  R.  S.,  etc.  -^Transactions  of  the  Zoological  Society  of  London,  IX, 
Pt.  ix,  May,  1876,  pp.  447-510,  pis.  lxxxiv-lxxxix,  with  a  map  of  the  archi- 
pelago. 

This  moBt  important  contribution  to  our  knowledge  of  Galapagos  ornithology  is 
a  masterly  treatment  of  the  subject,  under  the  following  separate  headings: 

I.  Introductory  remarks.   Situation,  number,  and  size  of  the  different  islands 

of  the  archipelago;  geological  formation;  climate,  etc. ;  date  of  their 
discovery;  attempts  at  colonization;  subsequent  intercourse  with  the 
mainland,  and  its  effect  on  the  indigenous  fauua;  Dr,  Habel's  account 
of  his  visit  (pp.  447-461). 

II.  Short  account  of  the  literature  relating  to  the  birds  of  the  Galapagos 

(pp.  461-462). 

III.  List  of  species  of  birds  found  in  the  archipelago,  and  remarks  on  their 

relationship  to  the  birds  of  other  countries — (a)  as  to  species,  (&)  as  to 
genera,  and  (c)  as  to  families  (pp.  463-466). 

IV.  Summary  of  the  birdB  found  on  each  island  (pp.  466-469). 

V.  On  the  variation  of  the  species  in  certain  genera  and  the  consequent  dif- 

ficulty in  defining  specific  limits  (pp.  469-470). 

VI.  Account  of  each  species,  with  references,  description  of  peculiar  species, 

their  distribution,  habits,  and  general  remarks  (pp.  471-509). 

VII.  Concluding  remarks  (pp.  509-510). 

The  total  number  of  Bpecies  given  is  57,  of  which  only  one  (GSatrelata  phceopygia, 
p. 507,  pi.  lxxxvtii,  fig.  1)  is  described  as  new.  Those  figured  are  as  follows: 
pi.  lxxxv,  Camarkynchaa  variegatua,  <f  and  9  ;  pi.  lxxxvi,  Camarhynchua  habeli, 
#and9;  pi.  lxxxvii,  Lariis  fuliginosua,  adult  and  immature;  pi.  lxxxvtii, 
figs.  1  and  3,  (Eatrelata  phceopygia,  fig.  2,  Procellaria  tethya;  pi.  lxxxix,  Sphen- 
isetts  mendiculus. 

SHARPE,  R.  Bowdler:  Account  of  the  Zoological  Collection  made  during  the  visit 
of  H.  M.  S.  'Peterel' to  the  Galapagos  Islands.  Communicated  by  Dr.  Albeit 
Giinther,  K.  R.  S.,  V.  P.  Z,  S.f  Keeper  of  the  Zoological  Department,  British 
Museum.  I,  Birds.  By  R.  Bowdler  Sharpe. 
Proc.  Zool.  Soc,  187J,  pp.  65,  66. 
Based  on  a  very  small  collection  of  birds  made  on  Albemarle  and  Charles  islands 
by  Commander  W.  E.  Cookson,  in  June,  1895-  Only  fonr  species  of  birds  are 
mentioned,  as  follows:  Mimus  parvulua,  Albemarle  Island  (p.  65);  Dendmca 
aureola,  Charles  Island  (p.  66);  Geoapiza  fuliginosa,  Albemarle  Island  (p.  66), 
and  Pyrocephalus  "  nanus  (Gould)"  (=P.  carolensis,  Ridgwayl,  Charles  Island 
(p.  66).    The  names  of  these  species  are  followed  by  critical  notes. 
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SHARPE,  R.  Bowdlkr:  Notes  on  Anous. 

"Philoa.  Trans,,  CLXVIII,  1879,  469." 
Anoua  golapagensis  described  as  a  new  species.    (Citation  from  Dr.  Baur.) 
SALA'IN,  Osbert:  A  List  of  the  Birds  collected  by  Capt.  A.  H.  Markhani  on  the 
West  Coast  of  America.    By  Osbert  Salvia,  M.  A.,  F.  R.  S. 
Proc.  Zool.  Soc.  London,  1883,  pp.  419-4M2. 
The  following  Galapagos  species  (collected  in  18S1  or  1882)  are  mentioned: 
Dendrocca  aureola,  Charles  Island  (p.  420) ;  (Uoxpiza  fortis,  Charles  Island  (421); 
Pyrocephalua  nanus    (=/'.  carolenaia,  Ridgway),  Charles  Island  (p. 424);  Pele- 
eanuafuacus  (—  P.  caH/ornicua,  Ridgway),  Charles  Island  (p.  ■127) ;  Sula  cyanops, 
Charles  Island  (p.  427);  Dafila  bahamenxis  (=  Pcccilonetta  galapagenais,  Ridg- 
way), Charles  Island  (p.  428);  Butorides  plumbeua,  Charles  Island  (p.  428); 
Numeniua  borealis,  Charles  Island  (p.  42!)— new  to  the  Galapagos!) ;  Anoua  gala- 
pageiixi",  Charles  Island  (p.  430) ;  Pujfinna  obscurus  (=P.  subalaria,  Townsend?), 
Charles  Island  (p.  431). 
WOLF,  Tiieodor:  "Ein  Besuch.  ana  den  Galapagos  Inseln.    Heidelberg,  1879,  44 
pp.  "    (Not  seen;  title  from  Dr.  G.  Baur.) 
Contains  interesting  information  concerning  an  albatross  (supposed  to  be  Dio- 
medca  exulana)  which  bred  abundantly  on  Hood  Island  and  also  the  first 
description  (unaccompanied  by  a  name,  however)  of  Sphenhcm  mendiculua.' 
RIDGWAY,  Robert  :  Description  of  a  new  species  of  Oyster-Catcher  from  the  Gala- 
pagos Islands. 

The  Auk,  III,  July,  1886,  p.  331. 
Hamtatopua  tjalapagenaia,  from  Chatham  Island,  where  collected  August  16,  1884, 
by  Dr.  William  H.  Jones,  U.  S.  X.,  surgeon  U.  S.  S.  Wachuaett. 
RIDGWAY,  Robert:  Scientific  results  of  explorations  by  the  United  States  Fish 
Commission  steamer  Albatrocs.  [Published  by  permission  of  Hon.  Marshall 
McDonald,  late  United  States  Commissioner  of  Fish  and  Fisheries.]  No.  I, 
Birds  collected  on  the  Galapagos  Islands  in  1888. 

Proc.  U.  8.  Xat.  Mus.,  XII,  No.  767,  Feb.  5,  1890,  pp.  101-128. 
Based  upon  a  collection  made,  in  April,  1SSS,  by  Prof.  Leslie  A.  Lee,  naturalist 
of  the  expedition,  assisted  by  Mr.  Charles  H.  Townsend  and  Mr.  Thomas  Lee. 
Forty-seven  species  are  mentioned,  of  which  the  following  are  described  as  new : 
(1)  Xcaomimns  (new  genus:  Type,  Orpheus  melanotia,  Gould)  macdonaldi,  Hood 
Island,  p.  103,  fig.  1;  (2)  Xesomimus  personatus,  Abingdon  Island,  p.  104;  (3) 
Certhidea  rineraacena.  Hood  Island,  p.  105  ;  (4)  Gcospiza  coniroatria,  Hood  Island, 
p.  106,  tig.  2;  (5)  Gcoapiza  media,  Hood  Island,  p.  107,  fig.  3;  (6)  Cactornia 
breviroatria,  Charles  Island,  p.~108,  fig.  4;  (7)  Camarhynchua  townamdi,  Charles 
Island,  p.  110,  fig.  5;  (8)  Camarhynchua  pauper,  Charles  Island,  p.  Ill,  fig.  6; 
(9)  Patcilonetta  galapagensia,  Charles  Island,  p.  115.    Besides  these,  two  other 
species  were  named  provisionally,  as  follows:  Cactornia  hypolmca  (if  distinct 
from  C. pallida,  Sclater  and  Salvin),  James  Island,  p.  109,  in  text;  Pyrocephalua 
minimus,  Chatham  Island,  p.  113,  in  test. 
BAUR,  G. :  On  the  origin  of  the  Galapagos  Islands. 

American  Xaturaliat,  XXV,  1891,  pp.  217-229,  307-326. 
Dr.  Baur's  theory  is  that  the  Galapagos  "are  continental  islands,  originated 
through  subsidence,"  and  many  facta  of  distribution  are  adduced  to  support 
this  view  of  their  origin.    This  paper  was  written  before  Dr.  Baur  visited  the 
Galapagos. 

BAUR,  G. :  [An  account  of  his  trip  to  the  Galapagos  Islands.] 
American  Xaturalisi,  XXV,  1891,  pp.  902-907. 
A  letter  dated  "  Chatham  Island,  .  August  28,  1891,  containing  a  very  inter- 
esting account  of  his  investigations  upon  the  different  islands  of  the  group, 
all  of  which,  according  to  his  views,  confirm  his  previously  expressed  opinion 
as  to  the  origin  of  the  islands.  The  article  should  be  carefully  read  in  this 
conuection. 
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AGASSIZ,  Alexander:  Bulletin  of  the  Museum  of  Comparative  Zoology  at  Har- 
vard College.  |  XXIII.    No.  1.  |   |  Reports  on  the  Dredging  Operations  off 

the  West  Coast  of  |  Central  America  to  the  Galapagos,  to  the  West  Coast  |  of 
Mexico,  and  in  the  Golf  of  California,  in  charge  of  |  Alexander  Agassiz,  car- 
ried on  by  the  U.  S.  Fish  Commis-  |  sion  Steamer  Albatross,  Lieut.  Commander 
Z.  L.  Tanner,  |  U.  S.  N.,  commanding.  |  II.  |  General  Sketch  of  the  Expedition 
of  the  Albatross,  |  from  February  to  May,  1891.  |  By  Alexander  Agassiz.  |  [Pub- 
lished by  Permission  of  Marshall  McDonald,  IT.  S.  Fish  Commissioner.]  |  With 
Twenty-Two  Plates.  |  Cambridge,  U.  S.  A. :  |  Printed  for  the  Museum.  |  Febru- 
ary, 1892.  | 
8vo.,  pp.  89. 

This  important  work  contains  no  special  reference  to  birds,  but  excellent  descrip- 
tions of  the  several  islands  are  given  besides  other  information  of  much  interest 
in  connection  with  the  subject. 

RIDGWAY,  Robert:  Descriptions  of  twenty-two  new  species  of  birds  from  the 
Galapagos  Islands. 

Proc.  U.  S.  Nat.  Mue.,  XVII  (advance  sheets  published  November  15, 1894), 
pp.  357-370. 

The  new  species  herein  described  were  contained  in  the  very  large  and  valuable 
collection  of  Galapagos  birds  made  by  Dr.  G.  Baur  and  Mr.  C.  F.  Adams,  in 
1891,  which  was  referred  to  the  author  for  determination  of  the  species  soon 
after  the  return  of  those  gentlemen  from  their  highly  successful  exploration 
of  that  remarkable  island  group.  Many  of  the  specimens  having  been  col- 
lected on  islands  never  before  visited  by  a  collector,  the  number  of  new  species 
found  among  them  was,  as  might  be  expected,  unusually  large.  The  new 
forms  described  are  the  following:  (1)  Nesomimus  baur't,  Tower  Island,  p.  357; 
(2)  Xesomimm  bindloei,  Bindloe  Island,  p.  358;  (3)  Xesomimm  adamsi,  Chatham 
Island,  p.  358;  (4)  Ccrthidea  salvini,  Indefatigable  Island,  p.  358;  (5)  Certhidea 
bifasciata,  Barrington  Island,  p.  359;  (6)  Certhidea  mentalis,  Tower  Island,  p. 
359;  (7)  Certhidea  albemarlei,  Albemarle  Island,  p.  360;  (8)  Certhidea  luteola, 
Chatham  Island,  p.  360;  (9)  Geospiza  -barring tvni,  Barrington  Island,  p.  361; 
(10)  Geospiza  propinqua,  Tower  Island,  p.  361;  (11)  Geospiza  bauri,  James 
Island,  p.  362;  (12)  Geospiza  albemarlei,1  Albemarle  Island,  p.  362;  (13)  Geo- 
spiza fratercula,1  Abingdon  Island,  p.  363;  (14)  Geospiza  debilirostris,'  James 
Island,  p.  363;. (15)  Geospiza  acutirostris,  Tower  Island,  p.  363;  (16)  Camarhynchus 
rostratus,1  James  Island,  p.  363;  (17)  Camarhynchus  productus,  Albemarle  Island, 
p.  364;  (18)  Camarhynchus  salvini,*  Chatham  Island,  p.  364;  (19)  Camarhynchus 
affinis,  Albemarle  Island,  p.  365;  (20)  Pyrocephalus  carolensis,'  Charles  Island, 
p.  365;  (21)  Pyrocephalus  intercedens,  Indefatigable  Island,  p.  366;  (22)  Pyro- 
cephalus abingdoni,1  Abingdon  Island,  p.  367. 
There  are  also  critical  remarks  (p.  361)  on  the  "  Cactorni  "  of  Indefatigable,  Albe- 
marle, and  Jervis  islands,  which  collectively  were  doubtfully  identified  with 
Cactornis  assimilis,  Gould,3  and  Pyrocephalus  dubius,  Gould  (pp,  368-370),  to 
which  the  Chatham  Island  form  is  referred,  and  of  which  detailed  descriptions 
and  full  synonymy  are  given. 
TOWNSEND,  C.  H. :  Birds  from  Cocos  and  Malpelo  Islands,  with  notes  on  Petrels 
obtained  at  sea. 

Bull,  Mue.  Comp.  Zoology,  XXVII,  No.  3,  pp.  121-126,  2  colored  plates. 

Three  species  of  Procellariidw  from  the  Galapagos  Archipelago  are  mentioned: 
Oceanodroma  cryptoleucura  (off  Wenman  Island),  Procellaria  tethys  (off  Chat- 
ham Island),  and  Pufiinus  "  tenebrosus,  Pelz.,"— P.  subalaris,  Townsend,  this 
paper,  p.  650  (off  Chatham  and  Wenman  islands). 

The  two  colored  plates  represent  Cocornis  agassizi,  Townsend,  and  Nesotriccus 
ridgicayi,  Townsend,  both  new  species  (and  new  genera)  from  Cocos  Island. 


]  From  the  Albatross  collection  of  1888.      a  From  the  Albatross  collection  of  1891. 
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RIDGWAY,  Robert:  Preliminary  descriptions  of  some  new  birds  from  the  Gala- 
pagos Archipelago 

Proe.  V.  S.  Nat.  Mus.,  XVIII,  No.  1067,  Apr.  23,  18%,  pp.  293,  294. 
These  new  forms  are  the  result  of  further  examination  of  specimens  in  Dr  Banr'a 
collection  as  well  as  National  Museum  specimens  collected  by  the  naturalists 
of  the  Albatross  in  1888  and  1891.  They  are  as  follows:  (1)  Geospiza  pachy* 
rkyncka,1  Tower  Island,  p.  293  ;  (2)  Geospiza  fatigata,9  Indefatigable  Island, 
p,  293;  (3)  Camarhynchus  bindloei,1  Bindloe  Island,  p.  294;  (4)  Camarhynchus 
compresstroslris,1  Jervis  Island,  p.  294 ;  (5)  Camarhynchus  incertus,1  James  Island, 
p  294 


1  From  Dr  Banr'a  collection. 


3  From  the  Albatross  collection. 


EXPLANATION  OF  PLATES. 
Plate  LVI. 

Fig.  1.  NeaomimuB  parvulus,  Gould.  No.  115972,  U.S.N.M. ;  Albemarle  Island,  Gala- 
pagos; Albatross  collection. 

2.  NeBomiinus  adamsi,  Ridgway.    Type,  in  Dr.  Baur's  collection;  Bindloe 

Island,  Galapagos. 

3.  Nesomimus  inelanotis,  Gould,  No.  115986,  U.S.N.M. ;  James  Island,  Galapagos; 

Albatross  collection, 

4.  Nesomimus  bauri,  Eidgway.    Type,  in  Dr.  Baur's  collection ;  Tower  Island, 

Galapagos. 

5.  Nesomimus  personatus,  Ridgway.    Type,  No.  116098,  U.S.N.M.;  Abingdon 

Island,  Galapagos;  Albatross  collection. 

6.  Nesomimus  macdoualdi,  Ridgway.  Type,  No.  116066,  U.S.N.M. ;  Hood  Island, 

(ialiipji«os;  Albatross  collection. 

7.  Camarhynchus  (Cactospiza)  pallidus  (Sclater  and  Salvin)?    Type  of  Cac- 

toruis  hypoleuca,  Ridgway,  No.  115997,  U.S.N.M. ;  James  Island,  C&lapagos; 
Albatross  collection. 

8.  Camarhynchus  (Cactospiza)  productus,  Ridgway.    Type,  in  Dr.  Baur's  col- 

lection; Albemarle  Island. 

9.  Camarhynchus  salvini,  Ridgway.    Type,  No.  125976,  U.S.N.M.;  Chatham 

Island,  Galapagos;  Albatross  collection. 

10.  Camarhynchus  prosthemelas,  Sclater  and  Salvin,  No.  116009,  U.S.N.M.; 

James  Island,  Galapagos;  Albatross  collection. 

11.  Camarhynchus  pauper,  Ridgway, No. -125968,  U.S.N.M. ;  Charles  Island,  Gal- 

apagos; Albatross  collection. 

12.  Camarhynchus  compressirostris,  Ridgway.    Type,  No.  471,  Dr.  Baur's  col- 

lection; Jervis  Island,  Galapagos. 

13.  Camarhynchus  habeli,  Sclater  and  Salvin,  No.  116130,  U.S.N.M.;  Abingdon 

Island,  Galapagos;  Albatross  collection. 

14.  Camarhynchus  psittaculus,  Gould,  No.  561,  female  adult,  Dr.  Baur's  collec- 

tion; James  Island,  Galapagos. 

15.  Camarhynchus  psittaculns,  Gould?.    Type  of  Camarhynchus  townsendi, 

Ridgway,  No.  1151)15,  U.S.N.M.;  young  male;  Charles  Island,  Galapa- 
gos; Albatross  collection. 

16.  Camarhynchus  psittaculus,  Gould  ?.   Type  of  C.  rostratus,  Ridgway,  No. 

116006,  U.S.N.M.,  male  adult;  James  Island,  Galapagos;  Albatross  col- 
lection. 

17.  Camarhynchus  (Platyspiza)  variegatuB,  Sclater  and  Salvin,  No.  125972^ 

U.S.N.M.;  Chatham  Island,  Galapagos;  Albatross  collection. 

18.  Camarhynchus  (Platyspiza?)  crassirostris,  Gould.    (From  Gould,  Zool.  Voy. 

Beagle,  HI,  pi.  xli.) 
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Plate  LVII. 

Fig.  1.  Cocornis  agassizi,  Townsend.    Type,  No.  131680,  U.S.N.M.;  Cocos  Island; 
C.  H.  Townsend. 

2.  Geospiza  (Cactornis)  scandeus  (Gould).    Specimen  in  Dr. Baur's  collection; 

James  Mand,  Galapagos. 

3.  Geospiza  (Cactornis)  intermedia,  Ridgway.    Type,  No.  115916,  U.S.N.M. ; 

Charles  Island,  Galapagos;  Albatross  collection 

4.  Geospiza  (Cactornis)  barringtoni,  Ridgway.    Type,  in  Dr,  Baur's  collection ; 

Barrington  Island,  Galapagos. 

5.  Geospiza  (Cactornis)  abingdoni,  Sclater  and  Slavin.   No.  116126,  U.S.N. M. ; 

Abingdon  Island,  Galapagos;  Albatross  collection. 

6.  Geospiza  (Cactornis)  brevirostris,  Ridgway.    Type,  No.  115920,  U.S.N.M. ; 

Charles  Island,  Galapagos;  Albatross  collection. 

7.  Geospiza  (Cactornis)  propinqua,  Ridgway.    Type, in  Dr.  Baur's  collection; 

Tower  Island,  Galapagos. 

8.  Geospiza  conirostris,  Ridgway.  Type,  No.  116070,  U.S.N.M.,  Hood  Island; 

Galapagos;  Albatross  collection. 

9.  Geospiza  pachyrhyncha,  Ridgway.    Type,  in  Dr.  Baur's  collection;  Tower 

Island,  Galapagos. 

10.  Geospiza  magnirostris,  Gould.    (From  Salvin,  Trans,  Zool.  Soc.  Lond.,  IX, 

Pt.  ix.,  p.  479.) 

11.  Geospiza  dubia,  Gould,  No.  125912,  U.S.N.M.;  Chatham  Island,  Galapagos; 

Albatross  collection. 

12.  Geospiza  banri,  Ridgway.    Type,  in  Dr.  Baur's  collection;  James  Island, 

Galapagos. 

13.  Geospiza  media,  Ridgway.    Type.  No.  116072,  U.S.N.M. ;  Hood  Island,  Gala- 

pagos; Albatross  collection. 

14.  Geospiza  fortis,  Gould?.    Type  of  G.  albemarlei,  Ridgway,  No.  115977, 

U.S.N.M. ;  Albemarle  Island,  Galapagos;  Albatross  collection. 

15.  Geospiza  fortis,  Gould,  No.  125936,  U.S.N.M.,  immature  male;  Charles 

Island,  Galapagos;  Albatross  collection. 

16.  Geospizafratercubi,  Ridgway.  Type,  No.  116110,  U.S.N.M. ;  Abingdon  Island, 

Galapagos;  Albatross  collection. 

17.  Geospiza  fuliginosa,  Gould,  No.  125927,  U.S.N.M. ;  Chatham  Island,  Gala- 

pagos; Albatross  collection. 

18.  Geospiza  parvula,  Gould,  No.  77755,  U.S.N.M. ;  Abingdon  Island,  Galapagos ; 

Dr.  A.  Habel. 

19.  Geospiza  debilirostris,  Ridgway.    Type,  No.  116003,   U.S.N.M.;  James 

Island,  Galapagos;  A Ibatross  collection. 

20.  Geospiza  difiicilis,  Sliarpe.    No.  116117,  U.S.N.M. ;  Abingdon  Island,  Gala- 

pagos; Albatross  collection. 

21.  Geospiza  acutirostris,  Ridgway.    Type,  in  Dr.  Baurs'  collection;  Tower 

Island,  Galapagos. 
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OX  THE   FOSSIL    PUYLLOPOI)   GENEKA,   DIPELTIS  AND 
PKOTOCA1US,  OF  TIIE  FAMILY  APODID  E. 


By  Charles  ScnronEirr. 

Assistant  Curator,  Department  of  Paleontology. 

The  genum  Dipeltis  was  establislied  by  Professor  A.  S.  Packard  in 
1885  on  a  specimeu  in  the  collection  of  Mr.  II.  D.  Lacoe,  "not  satisfac- 
torily preserved,  so  that  its  exact  relations  are  not  readily  determined 
though  it  will  be  recognizable  as  a  Cyclus-like  form."  In  the  following 
year  the  same  author  gave  a  more  extended  description,  with  a  figure 
of  the  type  and  a  restoration  of  the  dorsal  side  of  the  animal.  Recently, 
better  preserved  specimens  of  IK  diplodiscvs  have  been  found  at  Morris, 
Illinois — one  by  Mr.  J.  0.  Carr,  and  another,  a  nearly  perfect  individual, 
by  Mr.  L.  E.  Daniels.  All  these  fossils  may  be  only  sheddings,  since 
they  are  more  or  less  cracked  along  the  median  ridge  of  the  head  shield 
and  the  two  large  thoracic  segments.  An  excellent  specimen  repre- 
senting a  new  species,  which  preserves  the  cercopoda  and  probably 
impressions  of  the  anterior  limbs,  was  found  some  years  ago  by  Mr. 
J.  C.  Carr. 

It  is  now  certain  that  Dipeltis  has  no  direct  relationship  with  Cijcltts, 
nor  is  it  a  Xiphosuran,  as  supposed  by  Packard;  also  that  the  restora- 
tion by  the  latter  author  is  quite  faulty,  and  further  that  the  family 
Dipeltida?  must  be  abandoned.  The  reason  for  these  changes  is  that 
I>i)>eltin  is  closely  related  to  Apus,  as  will  be  readily  seen  in  Plate 
LVIII,  figs.  2-0. 

Genus  DIPELTIS,  Packard  (emend). 

Generic  characters. — Head  shield  subovate  or  subtriangular,  nearly 
smooth  with  two  submarginal  ocelli,  and  a  pair  of  close-set  eyes  anterior 
to  the  middle.  Lateral  angles  acute  in  the  adolescent  stage,  becoming 
less  so  with  maturity.  Head  shield  not  extended  in  one  piece  over  the 
abdomen,  as  in  other  Apodidie,  but  followed  by  two  very  large  thoracic 
segments,  which  at  maturity  have  the  lateral  portions  much  extended 
posteriorly,  but  less  so  in  young  specimens.  Abdomen  with  from  six  to 
nine  segments.  The  telson,  or  anal  segment  (seventh  in  D.  citrri,  tenth 
in  I),  diplodiscns),  is  more  or  less  wide,  aud  bears  laterally  two  slender 
cercopoda,  or  cirri. 
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Type. — 7).  diplodiscus,  Packard. 

Dipilils  differs  conspicuously  from  Apus  and  J^piilnru-s  in  its  nar- 
rower head  shield  followed  by  two  large  thoracic  segments.  If  these 
three  parts  in  Dipeltis  were  united  into  one,  there  would  result  a  ceph- 
alon  in  general  form  very  much  like  that  of  LvpUlurus.  Tin;  small 
number  of  abdominal  segments  is  another  conspicuous  difference  as 
compared  with  the  recent  genera. 

At  first  sight,  Dipeltis  might  not  be  regarded  as  a  member  of  the 
Apodidse,  because  of  the  two  peculiar,  and  disproportionately  large,  seg- 
ments back  of  the  cephalon.  The  presence,  ho  wever,  of  long  cercopoda 
and  a  wide  anal  segment,  the  position  of  the  eyes,  and  the  Apus-like 
head  shield  are  all  characters  of  this  family.  The  few  and  wide  abdomi- 
nal segments  are  not  unlike  those  of  Lepidurux.  On  the  other  hand, 
the  very  suggestive  theory  may  be  advanced  that  the  cephalon  and  the 
two  large  body  segments  of  Dipeltis  may  represent  a  mature  condition 
of  a  stage  in  the  development  of  lAmulus,  since  the  cephalothorax  of 
this  genus  is  composed  of  seven  segments,  live  belonging  to  the  head 
and  two  to  the  thorax.  Against  this  view  the  fact  may  be  urged  that 
no  pre-Carboniferous  members  of  the  Hemiaspidic,  ancestors  of  Limn- 
lus,  show  any  near  relationship  to  Dipeltis.  The  abdomen  of  the  latter 
has  from  seven  to  ten  segments,  and  the  anal  piece  with  its  two  long 
cercopoda  is  in  complete  harmony  with  the  Apodida)  and  wholly  unlike 
Limulus. 

The  nature  of  the  waters  in  which  Dipeltis  lived  was  marine.  These 
animal  remains  are  found  in  nodules,  associated  with  Presta-ichut, 
Euryptcrus,  malacostracous,  schizopod,  and  decapod  crustaceans, 
arachnids,  insects,  Arieulopccten,  and  Solenomya,  and  numerous  ferns. 
This  evidence  indicates  that  the  waters  in  which  the  rocks  of  .Wazon 
Creek  were  deposited  were  neither  fresh  nor  brackish,  but  marine 
(probably  estuarine),  and  into  these  the  plants  and  insects  have  been 
blown  or  washed  from  the  not  far  distant  land. 

DIPELTIS  DIPLODISCUS,  Packard. 

(Plate  LVIII,  figs.  2-5.) 

Dipeltis  diplodiacus,  Packard,  Amer.  Nat.,  1885,  p.  293;  Mem.  Nat.  Acad.  Sci., 
Ill,  Pt.  2,  p.  145,  pi.  v,  figs.  2,  2a. 

Head  shield  twice  or  more  than  twice  as  broad  as  long.  In  the 
adolescent  stage,  it  is  somewhat  drawn  out  posteriorly  at  the  sides,  but 
these  extensions  disappear  with  maturity.  Upon  the  head  shield  there 
is  a  more  or  less  sharply  elevated  median  carina,  which  is  also  present 
on  the  two  large  thoracic  segments.  On  each  side  of  this  ridge,  imme- 
diately within  the  anterior  edge,  are  situated  two  small  shallow  pits, 
which  are  interpreted  as  ocelli,  and  posterior  to  these  are  two  faintly 
preserved  eye  spots.  Cephalon  nearly  smooth  with  faint  ridges,  as 
shown  in  Fig.  3. 
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The  thorax  has  two,  smooth,  disproportionately  large,  unconsolidated 
segments,  both  of  which  at  maturity  are  greatly  excavated  posteriorly. 
These  two  segments  are  followed  by  nine  smaller  abdominal  ones,  each 
of  which  bears  medially  a  parallel  series  of  linear  ridges.  These 
ridges  are  most  prominent  posteriorly,  and  terminate  on  the  lateral 
extensions  of  the  ninth  segment.  The  tenth,  or  anal  segment,  is 
imperfect.  It  is  grooved  medially,  and  probably  had  two  slender 
lateral  cercopoda,  as  in  I),  carri. 

Length  of  smallest  specimen,  not  including  the  cercopoda,  11  mm.; 
greatest  width,  8  mm.  Length  of  largest  specimen,  which  lacks  the 
small  abdominal  segments,  23  mm. ;  width  across  the  large  anterior  seg- 
ments, 19  mm. 

Format  ion  and  locality. — In  Lower  Coal  Measure  nodules,  near  Morris, 
Illinois.  Three  specimens  are  known:  One,  the  type,  is  in  the  collec- 
tion of  Mr.  E;  D.  Lacoe;  another  was  found  by  Mr.  J.  0.  Carr,  and  a 
third,  the  most  perfect  example,  by  Mr.  L.  li.  Daniels.  Specimen  2no. 
25713,  U.S.X.M. 

DIPLODISCUS  CARRI,  new  species. 
(Plate  LVIII,  fig.  6.) 

This  species  is  associated  witli  D.  diplodiscus.  It  differs  in  being  con- 
siderably narrower,  and  in  having  but  seven  small  abdominal  segments, 
three  less  than  in  the  latter  form.  Moreover,  the  segmen  ts  are  broader, 
and  posteriorly  do  not  taper  so  rapidly,  as  in  D.  diplodiscus.  The  anal 
segment,  as  far  as  can  be  seen,  is  very  wide,  deeply  grooved,  and  bears 
two  long,  slender  cercopoda.  These  are  marked  by  widely  separated 
transverse  lines. 

The  specimen  exposes  the  dorsal  side,  but  is  crushed  in  along  the 
center  through  the  two  large  thoracic  segments  and  the  head  shield. 
The  drawing  shows  the  detail  as  observed,  but  the  ventral  structure 
can  not  be  made  out  beyond  the  fact  that  the  head  bears  a  series  of 
diverging  furrows,  probably  corresponding  to  five  pairs  of  limbs. 

Greatest  leugth  not  including  the  cercopoda,  17  mm.;  greatest  width, 
9  mm. 

Formation  and  locality. — A  single  specimen  of  this  species  was  found 
by  Mr.  J.  C.  Carr,  near  Morris,  Illinois.  The  writer  takes  pleasure  in 
naming  the  species  after  its  discoverer,  in  recognition  of  his  intelligent 
and  persistent  efforts  for  many  years  to  unearth  the  fossil  treasures  of 
Mazon  Creek. 

PROTOCARIS,  Walcott. 
(Plato  LVIII,  fig.  1.) 

Prolocaris,  Walcott,  Bull.  IT.  S.  Cieol.  Snrv.,  No.  10,1884,  p.  50,  pi.  X,  fig.  1; 
Ibid.,  No.  30, 1880,  p.  147,  pi.  xv,  tig.  1. 

Generic  characters. — Carapace  large,  smooth,  subquadrangular  in 
outline,  posteriorly  much  extended  over  the  abdomen,  slightly  excavated 
medially  along  the  anterior  margin  and  more  deeply  posteriorly;  mar- 
Proc.  N.  M.  vol.  xix  43 
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gins  somewhat  thickened;  just  within  the  anterior  margin,  two  large 
nearly  circular  depressions  appear  to  be  present,  which  may  represent 
eyes.  Abdomen  tapering  slightly,  with  thirty  short,  equally  broad 
segments  back  of  the  carapace,  and  a  wide  anal  segment.  Oercopoda 
not  long  and  comparatively  thick. 

Type.— P.  marshii,  Waleott.    (No.  15400  U.S.X.M.) 

The  writer  is  unable  to  add  much  to  the  structure  of  Protocaris  as 
worked  out  by  Mr.  Waleott.  The  obverse  and  reverse  sides  of  the  only 
specimen  show  that  the  abdomen  continued  beneath  the  cephalon,  as  in 
Apus.  Therefore  many  more  than  thirty  segments  were  present  in 
P.  marsh  ii.  The  cercopoda  are  shorter  and  thicker  than  in  Apus  or 
Lepiduriis.  That  eyes  are  present  is  not  certain,  but  faint  markings 
exist  as  indicated  in  Fig.  1.  Theoretically  it  is  probable  that  eyes  are 
present  on  the  dorsal  surface  and  near  the  anterior  margin  of  Protoca- 
ris. The  reasons  for  this  are:  (1)  In  th'e  development  of  trilobites  the 
eyes  are  known  to  pass  from  the  ventral  to  the  dorsal  side;  (2)  the 
ontogeny  of  Apus  shows  a  similar  transposition;  (3)  in  the  Lower  Cam- 
brian nearly  all  trilobites  associated  with  Protocaris  have  eyes  on  the 
dorsal  surface;  (4)  Protocaris  is  clearly  one  of  the  Apodidie,  and  in  this 
family  the  eyes  are  never  much  removed  from  the  anterior  margin. 
Therefore  it  is  not  to  be  expected  that  at  the  very  base  of  the  Cambrian 
the  eyes  of  Protocaris  would  have  traveled  much  back  of  the  anterior 
margin;  (.3)  in  Dipcltis  of  the  Carboniferous  the  eyes  are  situated  as  in 
recent  species  of  the  Apodidie. 

Protocaris  is  a  synthetic  type,  as  might  be  expected  of  animals  occur- 
ring at  the  base  of  the  known  fossil-bearing  strata,  liegurding  this 
fossil,  Waleott  stated  that  "this  is  probably  the  oldest  Phyllopod  crus- 
tacean known,  and  that  this  animal  is  Apus-like."  The  numerously 
segmented  abdomen,  the  presence  of  cercopoda  and  a  wide  anal  seg- 
ment, or  telson,  and  the  posterior  extension  of  the  carapace  over  the 
abdomen  clearly  indicate  that  Protocaris  is  nearly  related  to  the  Apod- 
idie. On  the  other  hand,  the  subquadraugular  shield  of  this  genus  is 
quite  unlike  that  in  any  member  of  the  Apodidie,  and  its  anterior  exca- 
vated margin  recalls  certain  Ceratiocarida', as  Ceratiocaris,  Ditlu/rocaris, 
and  Argus.  Protocaris  differs,  however,  from  these  I'hyllocarida  in  its 
Apus-like  abdomen. 

Siuce  writing  the  above  it  has  been  learned  that  Clarke  and  Bernard 
have  reached  similar  conclusions.    The  former  states: 

Another  very  early  univalved  species,  not  unlike  Xebalia,  but  wonderfully  similar 
to  the  living  Pkyllopod  J^tis,  is  the  Protocaris  marshii,  Waleott.  *  *  ~  The  single 
example  of  Protocaris  known,  has  probably  been  subjected  to  some  horizontal  dis- 
tortion in  the  shale,  giving  the  carapace  a  disproportionate  size  with  reference  to 
Apus,  possibly  also  serving  to  obliterate  any  external  evidence  of  ocular  nodes  which 
may  have  existed,  but  the  remarkable  closeness  in  the  form  of  the  abdominal  seg- 
ments, the  degree  of  segmentation,  and  the  single  strong  pair  of  caudal  processes, 
render  it  highly  probable  that  in  Protocaris,  we  have  to  do  with  an  apudiform  phyl- 
lopod rather  than  with  a  nebalioid  phyllocarid.1 


1  On  the  structure  of  the  carapace  iu  the  Devonian  crustacean  PMnocaris,  by  J.  M. 
Clarke,  Arner.  Nat.,  1893,  p.  799. 
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Bernard  writes  "that  animals  closely  resembling  Apus  were  extant  in  earliest 
times  we  now  know  for  certain  *  *  *  from  the  remarkable  Cambrian  Protooaris 
marshii,  which  apparently  possessed  the  same  peculiar  characters  of  the  posterior 
segmentation  as  Apus,  and  which  I  should  like  to  call  Apus  marshii."* 

The  fauna  in  which  Protocaris  occurs  in  Georgia,  Vermont,  is  entirely 
marine,  and  is  associated  with  characteristic  Lower  Cambrian  trilo- 
bites  and  brachiopods. 

GEOLOGICAL  HISTORY  OF  THE  APODIDIE. 

Living  Apodidie,  although  rare,  are,  however,  widely  distributed  over 
the  continents,  generally  in  fresh-water  ponds  and  pools.  Three  or  four 
days  suffice  to  develop  the  nauplius  from  the  egg,  which  may  have  Iain 
buried  in  mud  from  the  previous  season. 

.Fossil  Apodida;  are  occasionally  discovered  in  fresh-water  Tertiary 
deposits,  and  before  the  true  systematic  position  of  Dipeltis  and  Proto- 
caris was  known,  no  members  of  this  family  were  believed  to  exist  earlier 
than  the  Triassic.  Salter'2  mentions  a  true  Apus  from  the  Triassie  of 
Europe.  Zittel,  in  his  Handbuch  der  Paloeoutologie,  says  that  Prest- 
wich  described  Apus  duiius  from  the  Coal  Measures  of  England.  From 
Doctor  Charles  10.  Beecher,  the  writer  learns  that  UA.  diibiits  seems  to 
be  an  abdominal  segment  or  plate  of  some  eurypterid."  In  Dipeltis  the 
family  is  represented  in  the  Upper  Carboniferous,  and,  although  the 
carapace  of  Protocaris  is  not  entirely  Apuslike,  there  is  not  much  doubt 
that  the  genus  belongs  in  the  Apodidie.  The  history  of  the  family 
therefore,  extends  throughout  the  time  represented  by  the  entire  known 
fossil- bearing  rocks,  as  Protocaris  occurs  at  the  base  of  the  Lower 
Cambrian. 

Since  the  Apodidse  are  generally  believed  to  be  of  late  introduction 
geologically,  the  family  has  been  regarded  as  a  highly  specialized  group, 
by  Salter  and  Packard.   The  latter  writes : 

In  conclusion,  therefore,  we  consider  the  Phyllopods  ;ts  a  whole,  especially  the 
ApodidsB  and  Branchipoda1,,  to  be  a  comparatively  recent,  highly  specialized  group, 
which  were  developed  under  exceptional  biological  conditions  in  bodies  of  fresh 
water,  and  which,  as  in  Apus,  Bhow  that  this  branch  of  the  Crustacean  genealogical 
tree  has  culminated.  The  irrelative  repetition  of  the  segments  and  appendages 
(in  Apus)  gives  evidence  that  the  type,  so  far  from  being  ancestral,  is  one  compara- 
tively modern,  specialized,  and  fully  worked  out. 3 

In  his  studies  of  the  Apodida?,  Bernard  also  recognizes  the  imper- 
fection of  the  geological  history  of  the  family,  but  for  reasons  given, 
mainly  anatomical,  concludes  that  "Apus  is  a  very  ancient  form  in 
spite  of  the  deficiency  in  its  own  geological  record."4  In  a  later 
paper,5  he  states  that  Protocaris  marshii  might  be  called  Apus  marshii, 
thus  recognizing  the  great  geological  age  of  the  Apodidie. 

Protocaris  and  Dipeltis  inhabited  marine  waters,  while  all  recent 
species  are  denizens  of  fresh  waters,  generally  of  ponds  and  pools. 

'Quart.  Jour.  Geol.  Soc.  Lond.,  L,  1894,  p.  413. 

'  Quart.  Jour.  Geol.  Soc.  Lond.,  XIX,  186:1.  pp.  87-92. 

"Twelfth  Ann.  Kept.  II.  s.  Geol.  Snrv.  Terr.,  Ft.  1,  1883,  p.  419. 

4  The  Apodida.    A  morphological  study.    Nature  series,  1892,  p.  182. 

''  Quart.  Jour.  Geol.  Soc.  Loud.,  L.  1894,  p.  413. 
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CLASSIFICATION. 

Family  APODIDAE,  Bnrmeister  (emend  after  Packard). 

"  1  lead  aud  body  in  front  broad  and  flat,  shovel-shaped  or  subquad- 
rate;  carapace  broad  and  flat  [usually  followed  by  a  cylindrical  body  or 
rarely  by  two  large  thoracic  segments  |;  the  body  cylindrical,  few  or 
numerous  segments  extending  beyond  the  carapace;  antenna1  small, 
seeond  pair  minute,  sometimes  wanting;  labrum  large,  broad,  flat;  feet 
numerous,  usually  63  pairs;  with  a  large  coxal,  maxilla  like  basal  lobe 
forming  gnathites;  beyond  live  subjointed  cndites;  the  2-4  eudites  in 
first  pair  of  feet  very  long  and  slender,  especially  the  fifth;  gill  pear- 
shaped  or  bottle-shaped;  flabollum  triangular,  simple;  the  fifth  endite 
of  the  first  pair  of  legs  is  sometimes  nearly  as  long  as  the  body,  the 
eleventh  pair  bearing  egg  sacs,  and  in  the  male  having  the  genital 
outlet.  Behind  the  eleventh  pair  two  of  the  abdominal  segments  bear 
each  six  pairs  of  appendages,  there  being  many  more  appendages  than 
segments  to  the  abdomen,  while  a  variable  number  at  the  end  are 
without  appendages.  Telson  cylindrical,  either  short  or  ending  (in 
Lepidurus)  in  a  long  paddle-like  outgrowth.  A  pair  of  [short  orj  long 
filiform  [or  stout]  jointed  caudal  appendages.  Larva  a  nauplius." 
Cambrian  to  Recent. 

APODIX^,  new  subfamily. 

Characters  of  the  family  as  given,  omitting  the  two  thoracic  seg- 
ments of  the  Dipeltinae.  Habitat:  Marine  and  fresh  waters.  Cam 
brian  to  Kecent. 

Carapace  subquadrangular.  Protocarix. 

"Telson  ending  in  a  long  paddle-shaped  outgrowth.  Lepidurus. 
Telson  short,  cylindrical,  simple.    Apus"  (Packard). 

DIPEX/ri^te,  new  sxi"bfamily. 

Like  Apodinne,  but  with  a  narrow  head  shield  and  two  large,  free, 
thoracic  segments.  Telson  apparently  not  drawn  out.  Ventral 
appendages  unknown.  Habitat:  Marine  waters.  Upper  Carboniferous. 
DipcUis. 

EXPLANATION  OP  PLATE. 

Plate  LVIII. 
Proiocaria  marshii,  Walcott. 
Fig.  1.  Lower  Cambrian ;  Swanton,  Vt.   Natural  size. 

Dipelti8  diploducua,  Packard. 

2.  Lower  Coal  Measures;  Morris,  111.  Mew  of  the  type  specimen  preserving 

the  head  shield,  the  first  aud  portions  of  the  second  thoracic  segments. 
Natural  size.   Lacoe  Collection. 

3.  Specimen  showing  the  complete  head  shield  and  the  two  large  segments. 

Natural  size. 

4, 5.  Reverse  and  obverse,  respectively,  of  a  small,  nearly  entire  specimen. 
Enlarged  three  times. 

DipeliiB  carri,  new  species. 
6.  Lower  Coal  Measures;  Morris,  111.   The  central  depression  in  this  specimen 
is  dne  to  crushing.   Enlarged  three  times. 
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CATALOGUE  OP  A  COLLECTION  OP  BIRDS  MADE  BY  DOC- 
TOR W.  L.  ABBOTT  IX  MADAGASCAR,  WITH  DESCRIP- 
TIONS OP  THREE  NEW  SPECIES. 


By  Charles  W.  Richmond, 

Assistant  Curator,  Department  of  Birds. 


Within  the  last  few  months  Doctor  Abbott  lias  forwarded  to  the 
United  States  National  Museum  another  of  his  interesting  collections, 
consisting  of  mammals,  birds,  ethnological  material,  and  miscellaneous 
objects  of  natural  history  from  Madagascar.  In  so  far  as  the  birds  are 
concerned,  this  collection  contains  217  specimens  and  83  species,  of 
which  three  appear  to  be  new  to  science.  One  of  the  latter  has  been 
described  in  another  connection,1  and  the  other  two  are  characterized 
in  the  accompanying  catalogue. 

The  birds  are  very  well  prepared,  as  usual,  fresh  in  appearance,  and 
a  number  of  the  species  are  rare  and  of  great  interest. 

On  account  of  the  unsettled  condition  of  affairs  in  the  island,  Doctor 
Abbott  was  unable  to  procure  any  ammunition  there  or  to  have  it  sent 
him  from  African  ports,  and  was  thus  obliged  to  discontinue  his  explo- 
rations, leaving  the  most  attractive  regions,  the  south  and  southwest, 
unvisited. 

After  a  few  months,  February  to  July,  1895,  spent  in  Madagascar, 
mainly  on  the  east  coast,  Doctor  Abbott  returned  to  Kashmir,  where  he 
spent  the  winter,  chiefly  in  the  pursuit  of  large  game  and  such  material 
as  he  had  not  previously  sent  from  that  region. 

Most  of  the  references  in  the  synonymy  of  the  list  have  been  carefully 
verified,  with  the  result  that  in  several  cases  they  differ  from  the 
references  in  the  British  Museum  catalogues. 

Family  COLYMBID^. 
1.  COLYMBUS  PELZELNII  (Hartlaub). 

P[odicep8]  pelselnii,  Hahtlaur,  Fauna  Madag.,  1861,  p.  83.  (Madagascar.) 
One  specimen.    Male  adult,  north  of  River  Mangoro,  May  8. 
1  Proo.  Biol.  Soc,  Wash.,  X,  March  14, 1896,  p.  53. 
Proceedings  U.  S.  National  Museum,  Vol.  XIX— No.  1118. 
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Family  LARID^I. 
2.  ?  STERNA  MEDIA,  Horsfield. 
Sterna  media,  Horsfield,  Trans.  Linn.  Soc.  Lond.,  XIII,  1820,  p.  199.  (Java.) 
One  specimen.  Male  adult,  River  Sakales,  east  coast,  May  13.  This 
is  the  same  as  the  species  recently  recorded  by  Mr.  Ridgway  from 
Uloriosa  Island.1 

Family  PROCELLARIID.F.. 
3.  DAPTION  CAPENSIS  (Linnjeus). 

IProcellaria]  eapensie,  Lixx^ns,  Syst.  Xat.,  10th  ed.,  1, 1758,  p.  132.    (Cape  of 
Good  Hope.) 

Daption  capenaes,  Stephens,  Shaw's  Gen.  Zool.,  XIII,  Pt.  1,  1825,  p.  241. 
One  specimen.    Female  adult,  Mananjara,  east  coast,  June  29. 

Family  AiTATiD^E. 

4.  P.iECILONITTA  ERYTHRORHYNCHA  (Gmelin). 

lAnas]  eri/throrhynela,  Gmelin,  Syst.  Nat.,  I,  Pt.  2,  1788,  p.  517.     (Cape  of 
Good  Hope.) 

Pa'tiloniita  erythrorkyncha,  Eyton,  Monogr.  Anat.,  1838,  p.  115. 
Four  specimens.    Male  adult,  Nainorona,  east  coast,  June  3.  Female 
adult,  JTamorona,  June  3.    Male  adult,  Faraony  River,  east  coast,  June 
6.   Female  adult,  Kamorona  River,  east  coast,  June  25. 

5.  THALASSORNIS  INSULARIS,  new  species. 

Type.— So.  151139,  IT.S.IOI.;  male  adult,  River  Sakales,  east  coast 
of  Madagascar,  May  15,  1895;  collected  by  Doctor  W.  L.  Abbott. 

Similar  to  Thalassomis  leuconota,  of  Africa,  but  much  smaller;  crown 
more  intense  black ;  abdomen  darker ;  tail  feathers  darker  and  decidedly 
narrower;  black  markings  every  where  more  intense;  buff  color  of  sides 
of  head,  neck,  and  breast  paler  and  grayer.  The  following  measure- 
ments of  a  pair,  obtained  May  15,  compared  with  a  pair  of  T.  leuconota 
collected  by  Doctor  Abbott  in  Africa,  May  10, 1889,  will  emphasize  the 
differences  in  size : 


Measurements  of  Thalaasornis  inaularia  and  T.  leuconota. 


U.S.N.M. 
number. 

Sex. 

Locality. 

Date. 

"Wing. 

Tail. 

Tar- 

Cul- 
men. 

Depth 
of  bill 
at  the 

base. 

Inches. 

Inches. 

Inchet. 

Inches. 

Inches. 

151139 

Male 

River'  Sakales,  Mada- 

May 15 

5. 55 

1. 88 

1.27 

1.36 

0. 70 

gascar. 

1.28 

1.30 

.67 

151138 

Female  - 

 do  

...do.... 

5. 30 

1.90 

117774 

Plains  Bouthweatof  Kil- 

May 10 

6. 25 

2. 11 

1.54 

1.49 

.  78 

imanjaro,  Africa. 

1.47 

1.45 

117775 

Female  . 

.  do  

...do.... 

6. 10 

2. 17 

.77 

The  name  Anas  brevipennis,  of  Lichtenstein,  may  possibly  refer  to  this 
species,  but  I  am  not  aware  that  any  description  was  ever  published. 


1  Proc.  U.  S.  Nat.  Mns.,X  VTTT,  No.  1079,  p.  521. 
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6.  NETTAPUS  AURITUS  (Boddaert). 

Anas  aurita,  Boddaert,  Tab].  Plan.  Enliitn.,  1783.  p.  48.  (Madagascar.) 
X[etiapus]  auritus,  (I.  R.  Gray,  List  (i.'u.  Birds,  1840,  p.  73. 

Three  specimens.  .Male  adult,  River  Saknlos,  east  coast,  May  13. 
Two  specimens.    Female  adult,  same  locality,  May  l.">. 

Family  SCOPID-H. 
7.  SCOPUS  UMBRETTA,  Qmelin. 

[Scopus]  umbretta,  Gmelin,  Syst.  Nat.,  I,  Pt.  2,  1788,  p.  618.  (Africa.) 

Two  specimens.  Female  adult,  Itiver  Faraony,  east  coast,  June  5. 
Female  adult,  Ambodiasy,  River  Faraony,  June  12. 

Family  ARDEIDjE. 

8.  BUTORIDES  ATRICAPILLA  (Afzelius). 

Arttea  alricapilla,  Afzflius,  Vet.  Acad.  Handl.,  1804,  p.  264.    (Sierra  Leone.) 
[Btitoridee]  atricapilla,  Bonaparte,  Consp.  Avium,  II,  1855,  p.  129. 

Three  specimens.  Female  immature,  Mahanoro,  May  3.  Male  imma- 
ture, Loholoka,  east  coast,  June  24.    Female  adult,  Mananjara,  July  3. 

9.  DEMIGRETTA  QULARIS  (Bosc). 

Ardea  gularis,  Bosc,  Actes  Soc.  Hist.  Nat.  Paris,  I,  1792,  p.  4. 
D[emie(/retta]  gularin,  Waldkx,  Ibis,  1873,  p.  320. 

One  specimen.    Male  adult,  River  Xamorona,  east  coast,  June  25. 

10.  ARDEOLA  RALLOIDES  (Scopoli). 

Ardea  ralloidee,  Scopoli,  Ann.  I.  Hist.  Xat.,  1769,  p.  88. 
[Ardeola]  ralloides,  Boie,  Isis,  1X22,  p.  559. 

One  specimen.    Male  immature,  Mananjara,  July  4. 

11.  BUBULCUS  IBIS  (Linnaeus). 

[Ardea]  ibis,  LlXN/EUS,  Syst.  Nat.,  10th  ed.,  1, 1758,  p.  144.  (Egypt.) 
[Bubulcus]  ibis,  Bonaparte,  Consp.  Avium,  II,  1855,  p.  125. 

One  specimen.  Male  adult,  Ambodinivongo,  Ankay  Valley,  March  29. 

12.  ARDEA  CINEREA,  Linnaeus. 

[Ardea]  cinerea,  Linn.kus,  Syst.  Xat.,  10th  ed.,  I,  1758,  p.  143.  (Europe.) 

One  specimen.  Male  adult,  Vohimaso,  River  Faraony,  east  coast, 
June  23.    "  Length,  43  inches." 

13.  ARDEA  PURPUREA,  Linnaeus. 

[Ardea]  purpurea,  Lixn^us,  Syst.  Xat.,  12th  ed.,  I,  1766,  p.  236, 
Two  specimens.    Immature,  River  Saknles,  east  coast,  May  J 5.  Fe- 
male immature,  Marohita,  east  coast,  June  2.    "  Length,  38J  inches; 
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bill  black  above,  greenish  yellow  beneath ;  feet,  tarsi,  and  upper  sur- 
face of  toes  black;  tarsi  behind  and  under  surface  of  toes  greenish 
yellow ;  irides  yellow." 

14.  HERODIAS  INTERMEDIA  (Waglcr). 

A[rdea\  inUrmedia,  AYagler,  Isis,  1829,  p.  659.  (Java.) 

H[erodiaa]  intermedia,  Blytii,  Cat.  Birds  Mus.  Asiat.  Soc,  IS  19,  p.  279. 

One  specimen.    Female  adult,  Kiver  Faraony,  east  coast,  June  6. 

Family  RALLID^E. 
15.  RALLUS  CUVIERI,  Pucheran. 

Rallua  cuvieri,  Pucheran,  Rev.  et  Mag.  Zool.,  1845,  p.  279. 
Two  specimens.    Female  adult,  Kiver  Sakalcs,  east  coast,  May  13. 
"Length,  13  inches."    Male  adult,  Marohita,  east  coast,  June  27.  "Bill 
dull  black,  base  of  lower  mandible  livid  purple;  feet  blackish  brown; 
irides  chestnut  brown;  length,  13J  inches;  extent,  19  inches." 

16.  PORPHYRIO  PORPHYRIO  (Linnaeus). 

[Fulica]  porphyrio,  Linx.i:us,  Syst.  Xat.,  10th  ed.,  I,  1758,  p.  152. 
Porphyrio  poipkyrio,  Sharpk,  Oat.  Birds  Brit.  Mus..  XXIII,  1894,  p.  195. 

Two  specimens.  Female  adult,  River  Sakalcs,  oast  coast,  May  15. 
Female  adult,  Marohita,  east  coast,  June  26. 

17.  GALLINULA  PYRRHORRHOA,  A.  Newton. 

Gallintila  pyrrhorrhoa,  A.  Xewton,  Proc.  Zool.  Soc.  Lond.,  1861,  p.  19.  (Maur- 
itius.) 

Two  specimens.  Male,  adult,  Mahanoro,  April  20.  Male  adnlt,  River 
Sakales,  east  coast,  May  13. 

Family  RECURYIROSTRIDiE. 

18.  HIMANTOPUS  HIMANTOPUS  (Linnaeus). 

[Charadriw]  himantopua,  Linx-eus,  Syst.  Nat.,  10th ed.,  1, 1758,  p.  151.  (Southern 
Europe.) 

"  Himaniopua  himantopua,  Brtjsina.'' 
Three  specimens.   Male  adult,  River  Faraony,  east  coast,  June  6. 
Female  adult,  same  date  and  locality.    Male  adult,  same  locality,  June 
24.   The  tarsus  in  these  examples  appears  to  be  a  trifle  shorter  than  in 
northern  birds. 

Family  CHARADRIID^E. 
19.  ^GIALITIS  BIFRONTATA  (Cabanis). 

Charadriua  (Aegialites)  bifroniatns,  Caraxis,  Ornith.  Centralbl.,  1882,  p.  14. 
(Madagascar.) 

One  specimen.  Female  adult,  Vatomasa,  River  Faraony,  east  coast, 
June  24.  "Bill  fleshy  at  base,  tip  black;  feet  fleshy,  claws  black; 
irides  pale  brown ;  orbits  bright  red." 


G81 


20.  ^GIALITIS  TENELLA  (Hartlaub). 

Ch[aradrius]  tcnelhts,  Hartlauis,  Fauna  Madag.,  1861,  p.  72.  (Madagascar.) 
JEgialitia  tenelluB,  Skelley,  Ibis,  1888,  p.  305. 

Four  specimens.  Male  adult,River  Sakalcs,  May  13.  Female  adult, 
Manaujara,  east  coast,  May  28.  "Bill  black;  legs  dusky  flesh  color; 
toes  black."  Male  adult,  Mananjara,  May  29.  Male  adult,  Loholoka, 
east  coast,  June  24. 

The  legs  and  feet  in  these  specimens  are  dark;  not  yellow,  as  shown 
in  Seebohm's  plate.1 

21.  ^GIALITIS  VARIA  (Vieillot). 

Charadrim  variua,  Vieillot,  Nouv.  Diet.,  XXVII,  1818,  p.  143.  (Africa.) 
JligiaWis  rariux,  IlAiniNi:,  Ibis,  1873,  p.  261. 

One  specimen.    Female  adult,  Loholoka,  east  coast,  June  3. 

22.  .ffiGIALITIS  THORACICA,  Richmond. 

J'UjiaHtis  thoracica,  Richmond,  Proc.  Biol.  Soc.  Wash.,  X,  1896,  p.  53  (March  14). 
(East  coaBt  Madagascar.) 

Three  specimens.  Female  adult,  mouth  of  river  Fanantara,  east 
coast,  May  18.  Female  adult,  Loholoka,  east  coast,  June  3.  Two 
specimens. 

The  description  of  this  species  is  here  repeated  for  the  benefit  of  those 
who  are  unable  to  consult  the  original. 

Type. — Female  adult,  151174,  U.S.X.M.,  Loholoka,  east  coast  of 
Madagascar,  June  3,  1895.   Doctor  "W.  L.  Abbott,  collector. 

Crown,  back,  scapulars,  tertials,  and  wing-coverts  hair  brown,  the 
feathers  edged  with  pale  or  deep  buff,  those  of  the  greater  wing-coverts 
edged  and  tipped  with  white;  primaries,  secondaries,  rump,  median 
upper  tail  coverts,  and  middle  rectrh^es  dark  clove  brown ;  shafts  of  pri- 
maries (including  the  third)  with  white  on  terminal  half;  primary  cov- 
erts brownish  black,  tipped  with  white;  lateral  upper  tail-coverts  white; 
inner  primaries  narrowly  bordered  on  inner  web  and  tipped  with  white; 
base  of  ou  ter  webs  white ;  secondaries  tipped  with  white,  which  becomes 
broader  toward  the  innermost.  Forehead,  lores,  cheeks,  throat,  axil- 
lars,  under  wing  coverts,  sides  of  body,  and  flanks  white;  a  line  from 
upper  mandible  to  lower  anterior  border  of  eye,  continued  posteriorly 
through  and  including  ear-coverts,  black,  meeting  a  narrower  black 
band  extending  across  lower  border  of  nape,  and  a  broad  black  pec- 
toral band,  the  latter  more  extensive  on  sides  of  chest;  an  interocular 
crescent-shaped  black  baud  borders  the  white  forehead  aud  separates 
it  from  a  white  line  over  eyes,  ear-coverts,  and  passing  across  nape  as 
a  conspicuous  nuchal  band  (leaving  the  dark  crown  patch  entirely 
surrounded  by  a  white  ring,  and  the  latter  isolated  from  other  white 
markings) ;  a  white  band  below  the  black  pectoral  one  passes  abruptly 
into  cinnamon  buff  on  the  abdomen  and  under  tail-coverts,  that  of 
the  former  extending  up  on  sides  of  body  to  the  black  pectoral  band, 

1  Geogr.  Distrib.  Cbarad.,  pi.  VII. 
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intercepting  the  white.  Three  outer  tail  feathers  white,  with  more  or 
less  dusky  markings,  especially  on  the  two  inner  ones;  next  inner  pair 
(fourth)  dusky,  with  white  tips;  fifth  pair  hair  brown,  becoming  black 
subterminally,  with  a  deep  buff  tip.  Bill,  legs,  and  feet  black  in  dried 
skin.  Wing,  4  inches;  tail,  1.72;  tarsus,  1.20;  exposed  culmen,  0.09. 
In  another  female  the  wing  measures  4.20  inches. 

This  species  is  apparently  most  nearly  related  to  .7?.  raria  of  Africa 
and  Madagascar,  but  differs  from  it  mainly  in  the  presence  of  a  black 
pectoral  baud  and  the  absence  of  a  wholly  black  shaft  in  the  third 
primary;  the  white  line  posterior  to  the  black  crescent  between  eyes  is 
more  pronounced,  and  the  lesser  wing-coverts  and  primary  coverts 
are  not  decidedly  blackish.  There  is  also  a  slight  difference  in  size. 
.  E.  thoraeiea  has  heretofore  been  identified  with .  K.  raria  by  the  French 
authors,  the  explanation  being  that  the  adults  have  a  black  chest  band 
not  present  in  the  younger  birds,  but  it  is  also  admitted  that  black- 
chested  birds  have  not  been  found  in  Africa.  Both  species  are  appar- 
ently found  together  on  the  east  coast  of  Madagascar,  where,  at 
Loholoka,  on  June  3,  Doctor  Abbott  obtained  a  specimen  of  each. 

Family  JACANIDJE. 
23.  PHYLLOPEZUS  ALBINUCA  (St.  Hilaire). 

I'[arra~\  albinuca,  St.  Hilaire,  Mag.  Zool.,  1832,  pi.  vi.  (Madagascar.) 
[PhyllopeZHH]  alhinuclia,  Shelley,  Birds  Africa,  1896,  p.  187. 

Three  specimens.  Male  adult,  Mahanoro,  April  20.  Female  adult, 
same  locality  and  date.    Two  specimens. 

Family  PHASIAN  IDiE . 

24.  MARGARpPERDIX  ilADAGARENSIS  (Scopoli). 

Tetrao  {madagarensis),  Scopoli,  Del.  Flor.  et  Faun.  Insubr  ,  I't.  2,  17SI5,  p.  93. 
[Madagascar.] 

Margaroperdix  madagancarientis,  Hartert,  Kat.  Mils.  Senckenb.,  1891,  p.  195. 

Two  specimens.  Male  adult,  Andrangolsaka,  luierina,  March  28. 
Male  adult,  30  miles  northwest  of  Mahanoro,  April  18.  "Length,  10} 
inches." 

25.  NUMIDA  MITRATA,  Pallas. 
Xumida  wiitrata,  Pallas,  Spic.  Zool.,  1.  Ft.  4,  1 707,  p.  18. 
One  specimen.    Male  adult,  Mahanoro,  May  30, 

Family  TURXICID.E. 

26.  TURNIX  NIGRICOLLIS  (Gmelin). 

[Tetrao]  nigricollia,  Gmelin,  Syst.  Nat.,  I,  I't.  2,  1788,  p.  7(!7.  (Madagascar.) 
TurnU  mgricollis,  Vieillot,  Kouv.  Diet.,  XXXV,  1819,  p.  45. 

Four  specimens.  Male  adult,  Andrangolsaka,  Imerina,  March  27. 
Female  adult,  Mahanoro,  May  1,  2.  Two  specimens.  Female  adult, 
Masomeloka,  east  coast,  May  9. 
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Family  TTJEKOXID^. 
27.  VINAGO  AUSTRALIS  (Linnajus). 

[Columba]  aueiralis,  Linn.eus,  Mantiss.,  1771,  p.  526.  (Madagascar.) 
[  nnago~]  australis,  Cfvibr,  Regne  Animal,  I,  1817,  p.  457. 

Four  specimens.  Female  adult,  Mahanoro,  May  1.  Male  adult, 
Mananjara,  east  coast,  May  19.  "Irides  blue,  feet  yellow."  Two 
specimens.   Female  adult,  same  locality  and  date. 

28.  ALECTRCENAS  MADAGASCARIENSIS  (Linnajus). 

[Columba]  madagascariemis,  Linn.eus,  Syst.  Nat.,  12th  ed.,  1, 1766,  p.  283.  (Mada- 
gascar.) 

Alectrcenae  madagascariensiB,  Keichenbach,  Syn.  Av.,  Columbaria?,  1847,  p.  2. 
Two  specimens.    Male  adult,  valley  of  River  Faraony,  east  coast, 
June  8.    Male  adult,  Ambodiasy,  valley  of  River  Faraony,  June  14. 

Family  COLUMBINE. 
29.  TURTUR  PICTURATUS  (Temminck). 

Columbapicturata,  Temminck,  Pig.  et  Gallin.,  1, 1X13,  pp.  315, 480.  (He  de  Frauce.) 
T[urtur\  picturatus,  Blytii,  Cat.  Birds  Mus.  Asiat.  Soc,  1849,  p.  236. 

Six  specimens.  Female  adult,  Mahanoro,  May  1,  2.  Three  speci- 
mens. Male  adult,  Mananjara,  east  coast,  May  25.  Male  adult, 
Ambodiasy,  valley  of  River  Faraony,  east  coast,  June  16,  20.  Two 
specimens. 

Family  F ALCOXIDM. 

30.  MILVUS  AEGYPT1US  (Gmelin). 

[Falco']  aegyptim,  Gmeijx,  Syst.  Nat.,  I,  Pt.  1, 17X8,  p.  261.  (Egypt.) 
MilntB  osgyptiun,  J.  E.  (i hay,  List  Birds  Brit.  Mas.,  I,  Accipitres,  1848,  p.  44. 

One  specimen.    Male  adult,  River  Faraony,  east  coast,  June  5. 
31.  ACCIPITER  MADAGASCARIENSIS,  Verreaux. 

Aceipiter  rtiadagasmHensis,  J.  Vehreaux,  S.  Afr.  Q.  Journ.,  1833,  p.  80.  (.Mada- 
gascar.) 

One  specimen.  Female  adult,  valley  of  River  Faraony,  east  coast, 
June  9.  "Length,  15J  inches."  In  this  example  the  under  tail  coverts 
are  barred. 

32.  ACCIPITER  FHANCESII,  Smith. 
Aecipiler  franceni,  Smith,  S.  Afr.  Q.  Journ.,  II,  1834,  p.  280.  (Madagascar.) 

Five  specimens.  Female  immature,  River  Faraony,  east  coast,  June 
4,  7.  Three  specimens.  Male  immature,  same  locality.  June  21.  Fe- 
male immature,  Vohimaso,  River  Faraony,  June  22.  "  Bill  horn  blue, 
tip  black,  cere  greenish  yellow;  feet  yellow,  claws  black;  irides  golden 
yellow;  length,  12J  inches." 
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All  of  these  specimens  are  in  the  immature  plumage,  with  barred 
under  parts,  but  there  is  much  individual  variation  shown  among  them. 
Two,  a  male  and  female,  are  apparently  younger  than  the  others, 
and  have  a  fulvous  tinge  on  the  light  markings  of  the  under  parts,  inner 
webs  of  tail  feathers,  and  under  side  of  wings;  the  throat  pale  buff, 
with  longitudinal  spots  and  streaks  of  dark  brown,  instead  of  white 
with  fine  gray  transverse  bars.  The  bars  on  the  under  parts  of  these 
younger  birds  are  also  broader,  browner,  and  with  wider  interspaces 
than  in  the  others;  the  upper  parts  are  browner,  without  any  slate  color 
on  the  head.  There  is  also  a  superciliary  stripe  of  mixed  buff  and 
brown. 

33.  BUTEO  BRACHYPTERUS,  Hartlaub. 
B[uteo]  brachypterus  "v.  Pelz.," Hartlaub,  FaunaMadag.,  1861,  p.  15.  (Madagascar.) 

Four  specimens.  Female  adult,  80  miles  northwest  of.  Mahanoro, 
April  5.  "Length,  19J  inches.  Crop  contained  a  rat."  Male  adult, 
Nainorona,  east  coast,  June  3.  Female  adult,  Kiver  Faraony,  east 
coast,  June  5.    Male  adult,  same  locality,  June  6. 

34.  FALCO  MINOR,  Bonaparte. 

Falco  minor,  Bonaparte,  Rev.  et  Mag.  Zool.,  1850,  p.  484.    (Cape  of  Good  Hope.) 

Two  specimens.  Male  adult,  Ambodivongo,  Ankay,  March  30. 
Female  adult,  Marohita,  near  Mananjara,  east  coast,  June  27.  "Bill 
horny  black  at  tip;  base  of  lower  mandible  greenish  yellow;  cere 
greenish  yellow;  feet  lemon  yellow,  claws  black;  irides  dark  brown; 
length.  19J  inches." 

Captain  Shelley  does  not  include  Madagascar  in  the  range  of  this 
species,  although  it  has  been  recorded  from  there  on  more  than  one 
occasion. 

35  FALCO  NEWTONI  (Gurney). 

Tinnunculus  newtoni,  Gurney,  Ibis,  1863,  p.  34.  (Madagascar.) 
Falco  newtoni,  Schlegel,  Proc.  Zool.  Soo.  Lond.,  1866,  p.  420. 

Five  specimens.  Male  adult,  Antananarivo,  February  8  (rufous 
phase).  Female  adult,  Andrangolsaka,  Imerina,  March  25.  "  Length, 
11  \  inches."  Female  adult,  same  locality,  March  26.  Female  imma- 
ture, Ambodivongo,  Ankay  Valley,  March  30.  "Length,  11J  inches." 
Female  adult,  60  miles  northwest  of  Mahanoro,  April  12  (rufous  phase). 
No  two  of  these  specimens  are  exactly  alike,  but  one  pair  are  in  the 
rufous  and  the  others  in  the  light  phase.  Of  the  latter,  two  appear  to 
be  fully  adult,  while  the  third  is  an  immature  bird,  with  broad  black 
bars  on  the  back,  buffy  tips  on  the  primaries,  secondaries,  greater  wiug- 
coverts,  and  primary  coverts;  upper  tail-coverts  barred  with  rufous 
and  black;  under  parts,  nape,  and  sides  of  head  tinged  with  light  ful- 
vous. It  is  beginning  to  molt,  and  two  or  three  gray  and  black 
feathers  appear  on  the  upper  tail-coverts;  on  the  back  a  few  dark 
rufous  feathers,  with  small  black  shaft  spots,  are  replacing  the  broad- 
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barred  feathers  of  the  worn  plumage.  From  an  inspection  of  this 
series  it  is  difficult  to  believe  the  dark  rufous  phase  represents  the 
immature  birds,  and  the  light  one  adults;  I  am  inclined,  on  the  other 
hand,  to  think  that  this  species  has  two  phases  of  plumage,  independ- 
ent of  age,  sex,  or  season;  a  dark  rufous  one,  and  a  light  one  with 
whitish  under  parts,  with  white,  spotted  under  wing-coverts. 

36.  POLYBOROIDES  RADIATUS  (Scopoli). 

Vultur  {radiatua),  Scopoli,  Del.  Faun,  et  Flor.  Insubr.,  II,  1786,  p.  86.  (Mada- 
gascar.) 

l'[olyT>oroidea]  radiatua,  G.  R.  Gray,  List  Gen.  Birds,  1840,  p.  ~>. 
Five  specimens.    Male  adult,  Andrangolsaka,  Imerina,  March  2!). 
Female  adult.  CO  miles  northwest  of  Mahanoro,  April  5.    Male  imma- 
ture, Mahanoro,  May  1.    Female  immature,  Ambodiasy,  River  Faraony, 
June  12.    Male  adult,  liiver  Faraony,  east  coast,  June  21. 

Family  STRIGLDJ3. 
37.  STRIX  ALUCO,  Linnaeus. 
[Strix]  alum,  Lixx.ei  s,  Syst.  Nat.,  10th  ed.,  I,  1758,  p.  93.    (Europe.)  . 
One  specimen.    Mule  adult,  River  Faraony,  east  coast,  June  21.  Not 
typical  8.  aluco,  but  just  what  name  it  should  bear  I  am  not  uow  able 
to  say. 

Family  PSITTAClDJi. 
38.  CORACOPSIS  VASA  (Shaw). 

Paittacua  vaaa,  Shaw,  Gen.  Zool.,  VIII,  Pt.  2,  1811,  p.  528.  [Madagascar.] 
C[oracopais]  vasa,  IIdxaparte,  Consp.  Avium,  I,  1850,  p.  7. 

Three  specimens.  Female  adult,  Mangoro  River,  April  2.  Male 
adult,  valley  of  liiver  Faraony,  east  coast,  June  9.  "Length,  19J 
inches."   Female  adult,  Ambodiasy,  valley  of  Faraony,  June  20. 

39.  CORACOPSIS  NIGRA  (Linnaeus). 

[Paittacua]  niger,  Linn.eos,  Syst.  Nat.,  10th  ed.,  I,  1758,  p.  99.  (Madagascar.) 
C[oraco])aia]  nigra,  WagLer,  Monogr.  Psitt.,  1832,  p.  680. 

Four  specimens.  Male  adult,  Mahatsara,  River  Mangoro,  April  1. 
Male  adult,  50  miles  northwest  of  Mahanoro,  April  1.'!.  Female  adult, 
River  Sakales,  east  coast,  May  16.  Female  adult,  Ambodiasy,  valley  of 
Faraony,  June  15. 

40.  AGAPORNIS  MADAGASCARIENSIS  (Boddaert). 

Psittai  ula  madagaaearienaia,  Boddaert  {ex  Brissox),  Tabl.  Plan.  Enlum.,  1783,  p. 

49.  (Madagascar.) 
Agapornis  madagaaearienaia,  Sibree,  Ibis,  1891,  p.  214. 

Three  specimens.  Female  adult,  60  miles  northwest  of  Mahanoro, 
April  12.  Male  adult,  Mahanoro,  May  1.  Female  adult,  Mahanoro, 
May  2. 
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Family  CUOULID.K. 

41.  CUCULUS  ROCHII,  Hartlaub. 

Cuculus  rocltii,  Harti.aub,  Proo.  Zool.  Soc.  Lond.,  1862,  p.  224.    (Madagascar. ) 
One  specimen.    Male  immature,  50  miles  northwest  of  MaUauoro, 
April  10. 

42.  CENTROPUS  TOULOU  (Muller). 

Cuculua  toulou,  MOller,  Syst.  Nat.,  Supp].,  1776,  p.  90.  (Madagascar.) 
Centropua  loin,  Illiger,  Abhandl.  k.  Akad.  Wiss.  Berlin,  1816,  p.  224. 

Four  specimens.  Male  immature,  Andrangolsaka,  Imerina,  March 
26.  "Length,  16 J  inches;  irides  brown.''  Male  adult,  50  miles  north- 
west of  Mahanoro,  April  14.  Female  adult.  Mahanoro,  May  1.  Female 
adult,  Mananjara,  July  3. 

43.  COUA  CiERULEA  (Linnaius). 

[Cuculua']  ctrruleua,  LINN.ECS,  Syst.  Nat.,  12th  ed.,  1, 1766,  p.  171.  (Madagascar.) 
C[oua\  merulea,  G.  R.  Gray,  Gen.  Birds,  II,  1846,  p.  454. 

Three  specimens.  Male  adult,  60  miles  northwest  of  Mahanoro,  April 
6.  Male  adult,  same  locality,  April  12.  Female  adult,  Ambodiasy, 
valley  of  Faraony,  June  20. 

44.  COUA  REYNAUDII,  Pucheran. 

Coua  reynamUi,  Pucheran,  Rev.  Zool.,  1845,  p.  51. 
One  specimen.    Male  adult,  80  miles  northwest  of  Mahanoro,  April  5. 

45.  COUA  CRISTATA  (Linnaeus). 

[CucuIuh]  crtitatua,  Linn.eus,  Syst.  Nat.,  12th  ed.,  1, 1766,  p.  171.  (Madagascar.) 
C[pua\  criatala,  G.  R.  Gray,  Gen.  Birds,  II,  1846,  p.  454. 

Two  specimens.  Male  adult,  Mahanoro,  May  9.  Male  adult,  Eiver 
Sakalfo,  east  coast,  May  16. 

Family  CAPRIMULGIlXli. 
46.  CAPRIMULGUS  MADAGASCARIENSIS,  Sganzin. 

Caprimulgiia  madagaacarienaia,  Sgaszix,  Mem.  Soc.  Hist.  Nat.  Strasb.,  1840,  p.  28. 
(Madagascar.) 

Three  specimens.  Male  adult,  Mananjara,  east  coast,  May  26.  Fe- 
male adult,  same  locality  and  date.  Immature,  Ambodiasy,  valley  of 
Faraony,  east  coast,  June  13. 

Family  COKACIID^E. 

47.  EURYSTOMUS  GLAUCURUS  (Muller). 

Coracia*  glaucunis,  Muller,  Syst.  Nat.,  Suppl..  1776,  p.  86.  (Madagascar.) 
[Eitryetomua]  glaocurua,  G.  R.  Gray,  Hand-list  Birds.  I,  I860,  p.  76. 

Two  specimens.  Female  adult,  Andrangolsaka,  Imerina,  March  27; 
4,500  feet.    Female  adult,  60  miles  northwest  of  Mahanoro,  April  11. 
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Family  LEPTOSOMATID^E. 

48.  LEPTOSOMUS  DISCOLOR  (Hermann). 

Cuculus  discolor,  Hermann,  Tabl.  Affin.  Aniiu.,  1777,  p.  186.  (Madagascar.) 
L[eptoaonms~]  discolor,  ('abanis  and  Heine,  Mus.  Hein.,  [V,  Pt.  1,  18<;i»,  p.  57. 

One  specimen.  Female  adult,  60  miles  northwest  of  Mahanoro, 
April  11. 

Family  MEKOPJDJ^. 

49.  MEROPS  SUPERCILIOSUS,  Linnseus. 

[ Mtrops]  superciliosm,  LiXN-i-:rs,  Syst.  Nat.,  12th  eil.,  I,  1761!.  p.  183.  (Mada- 
gascar.) 

Two  specimens.  Male  adult,  50  miles  northwest  of  Mahanoro,  April 
13.  "Bill  black;  irides  dark  red;  length,  10J  inches."  Female  adult, 
Mahanoro.  May  1. 

Family  ALCEDIX1DJ3. 

50.  CORYTHORNIS  CRISTATA  (Linnajus). 

[Alcedo]  crislata,  l.iN'x.m  s,  Syst.  Xat.,  12th  ed.,  I,  1766,  p.  178.  [Madagascar.] 
Corythomie  eristata,  Sharpe,  Proc.  Zool.  Soc.  Lond.,  1870,  p.  3!)S. 

Four  specimens.  Female  adult,  Mahanoro,  April  26.  Male  adult. 
Mananjara,  east  coast,  July  3.    Three  specimens. 

Family  M1CEOPODI] >.E. 

51.  TACHORNIS  GRACILIS  (Sharpe). 

Cypselus  gracilis,  Stiarpe,  Proc.  Zool.  Soc.  Lond.,  1871,  p.  315.  (Madagascar.) 
Tachornis  gracilis,  Hartekt,  Cat.  Birds  Brit.  Mns.,  XVI,  IMV>,  p.  461. 

Three  specimens.  Male  immature,  Mahanoro,  May  7.  Male  adult, 
Masomeloka,  May  0.    Two  specimens. 

Family  PHILEPITTIDiE. 

52.  PHILEPITTA  CASTANEA  (Muller). 

Turdus  castaneus,  MCixee,  Syst.  Xat.,  Suppl.,  177t>,  p.  143.  (Madagascar.) 
[Philcpittd]  castanea,  (i.  E.  Gray,  Hand-list  Birds,  I,  1869,  p.  2117. 

Two  specimens.  Male  immature,  Kiver  Mangoro,  April  2.  Male 
adult,  Ambodiasy,  valley  of  Faraony,  June  17. 

The  iatter  is  in  slightly  worn  dress,  velvety  black,  with  yellow  edges 
to  the  feathers  of  lower  breast,  abdomen,  rump,  and  crown,  with  traces 
on  tertiaries,  wing-coverts,  and  some  other  parts  of  the  plumage.  The 
fleshy  lobes  are  well  developed.  In  the  specimen  called  immature 
male,  the  plumage  is  fresh,  and  the  molt  not  quite  completed.  The 
color  is  velvety  black,  but  almost  every  feather  on  the  bird  is  more  or 
less  strongly  edged  with  yellow,  this  so  marked  on  the  abdomen  as  to 
almost  entirely  obscure  the  black.    There  are  no  prominent  fleshy 
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lobes,  but  a  close  examination  reveals  the  anterior  and  posterior  horns 
making  their  appearance.  Scattered  over  the  upper  back,  head,  and 
sides  of  neck  are  a  few  worn  olive-green  feathers  not  yet  molted,  and 
two  secondaries  in  each,  wing  are  olive-green,  similar  to  those  of  the 
female.  Another  adult  male  in  very  worn  plumage,  in  the  National 
Museum  collection,  shot  in  January,  is  practically  black,  with  very 
slight  traces  of  yellow  edges  on  the  feathers  of  the  forehead,  under 
wing-coverts,  and  sides  of  body.  With  these  three  males  before  me  I 
would  argue  that  the  yellow  tips  or  edges  of  the  feathers  are  not  signs 
of  immaturity,  as  supposed  by  Doctors  Sclater,  Sharpe,  and  others. 
L'nless  Philepittu  is  very  extraordinary  in  its  manner  of  molting  we 
would  expect  the  changes  to  be  about  as  follows:  First  a  nestling 
plumage,  succeeded,  in  the  case  of  the  male,  by  a  plumage  very  much 
like,  if  not  identical  with,  that  of  the  female.  This  would  be  the 
immature  plumage.  At  the  next  molt  the  adult  black  livery  would 
be  assumed,  all  the  feathers  edged  with  yellow,  and  the  fleshy  orna- 
ments over  the  eyes  would  put  forth.  As  the  plumage  becomes  worn, 
and  the  yellow  edges  disappear  to  a  great  extent,  we  have  t  he  ''adult" 
plumage.  According  to  this  theory  we  would  find  the  old  birds  in 
"immature"  plumage  immediately  after  every  succeeding  molt.  I 
should  like  to  see  adult  birds  in  molting  condition,  with  new  feathers 
lacking  the  yellow  edges. 

Family  ALAUDIDJE. 

53.  MIRAFRA  HOVA,  Hartlaub. 

M[iraffra]  hova,  Hartlauu,  Jour,  fur  Oru.,  I860,  p.  106.   (St.  Augustin  Bay,  Mada- 
gascar. ) 

Three  specimens.  Male  adult,  Andrangolsaka,  Imerina,  March  2(>, 
27.    Two  specimens.    Male  young,  Loholoka,  east  coast,  June  2-1. 

Family  MOTACILLI1XE. 
54.  MOTACILLA  FLAVIVENTRIS,  Hartlaub. 

M[otacilla]  fldvh  eiitrix,  Hartlaub  (cxVerreaux),  Jour,  fiir  Orn.,  1860,  p.  94. 
(Madagascar. ) 

Two  specimens.  Female  adult,  Mahanoro,  April  29.  Male  adult, 
Loholoka,  east  coast,  June  24. 

Family  TIMALIID.E. 
55.  COPSYCHUS  INEXSPECTATUS,  new  species. 

Type.— Male  adult,  Xo.  151279,  TJ.S.X.M.,  mouth  of  Liver  Fanantara, 
east  coast  of  Madagascar,  May  18, 1895 ;  Doctor  W.  L.  Abbott,  collector. 
Upper  parts,  chin,  throat,  breast,  and  sides  of  body,  glossy  blue  black; 
abdomen  and  under  tail-coverts  pure  white;  thighs  black,  the  feathers 
tipped  with  white;  tail  and  wings  black,  with  a  slight  greenish  gloss, 
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the  feathers  narrowly  edged  on  outer  webs  with  glossy  blue  black; 
outer  lesser  and  middle  wing-coverts  glossy  blue  black;  greater  wing- 
coverts  and  primary  coverts  black,  with  a  greenish  gloss;  inner  wing- 
coverts  white,  forming  a  prominent  white  patch;  innermost  secondary 
conspicuously  edged  with  white  on  outer  web;  under  wing-coverts  and 
axillaries  mottled  black  and  white;  edge  of  wing  glossy  blue  black; 
legs  and  feet  dark  plumbeous  (in  dried  skin),  ('laws  lighter.  Wing, 
2.82  inches;  tail,  2.66;  tarsus,  1.05;  culmeu,  0.00.  The  female  seems 
to  differ  from  the  description  of  C.  albo  upecularix.  mainly  in  having  the 
chin  and  breast  gray,  like  the  throat.  The  gray  of  chin  and  throat 
is  somewhat  lighter  than  that  of  the  breast;  the  abdomen  is  white. 
Doctor  Abbott  notes  on  the  label  of  one  of  the  females,  "bill  black;  feet 
leaden  blue." 

This  species  is  doubtless  closely  related  to  C.  aJbo-specularis,  but  the 
pure  white  abdomen  and  under  tail-coverts  of  the  male  will  at  once 
distinguish  it  from  that  species.  Of  the  three  males  sent,  the  type  only 
is  fully  adult.  One  of  the  others  is  nearly  so;  its  wings  are  black  with- 
out any  brownish  edging,  but  the  sides  of  body  are  sooty  gray,  with 
a  blackish  wash  pervading  the  feathers;  the  under  tail  coverts  and  a 
few  feathers  of  the  sides  are  fulvous.  The  rest  of  the  plumage  is 
exactly  that  of  the  adult. 

The  remaining  male  is  still  younger;  the  sides  are  lighter,  brownish 
gray;  the  wing  feathers  are  dark  brown,  with  broad  russet  edgings  on 
the  outer  webs  of  some  of  the  primaries,  and  narrower,  brownish  edg- 
ings on  the  rest  of  the  wing  feathers;  the  glossy  feathers  of  the  rump 
are  tipped  with  rusty;  the  tail  feathers  are  brownish  black.  In  other 
respects  this  example  is  like  the  adult. 

In  the  only  two  examples  of  C.  albo-specularis  accessible  to  me,  both 
males,  the  plumage  is  apparently  not  quite  adult;  the  feathers  on  the 
abdomen,  wings,  tail,  and  under  taii-coverts  are  more  or  less  tipped  or 
edged  with  rusty  brown,  evidently  a  sign  of  immaturity,  but  there  is 
no  white  on  the  abdomen,  which,  in  the  species  just  described,  is  as 
prominent  and  extensive  in  the  immature  as  in  the  adult. 

The  localities  represented  by  the  five  specimens  sent  by  Doctor 
Abbott  are:  Mouth  of  river  Panantara  and  Mahcla ;  Mananjara :  and 
Ambodiasy,  valley  of  the  Faraouy,  all  on  the  east  coast. 

To  those  who  recognize  (lerraisia  as  a  genus,  the  species  will  of 
course  stand  as  Gervaixitt  ine.rsptxtttta. 

56.  HYPSIPETES  MADAGASCARIENSIS  (Miiller). 

TurtluB  viadagaticariensis,  Mi'LLER,  Syst.  Xat.,  Snppl..  177ti.  p.  l'.i'.l  i  Madagascar.) 
HypBipeteH  madagaBcarienxix,  Sciilegel,  Proc.  Zoo].  Soc.  Loud.,  1866,  ]>.  422. 

Three  specimens.    .Male  adult,  Andrangolsaka,  Imerina,  March  26. 
"  Length,  0:f  inches."    Female  adult,  same  locality  and  date.    '•  Length, 
!ti  inches."    Female  adult,  40  miles  northwest  of  Mahauoro,  April  17. 
Proc.  N.  M.  vol.  xix  44 
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57.  TYLAS  EDUARDI,  Hartlaub. 
Tylas  eduardi,  HARTLAnt,  Proc.  Zool.  Soc.  Lond.,  1^62,  p.  152.  (Madagascar.) 
Two  specimens.     Male  adult,  Andrangolsaka,  Imerina,  March  20. 
Male  immature,  same  locality,  March  27.    "Bill  black;  irides  pale 
yellow  brown.-' 

The  adult  has  a  white  chest  and  under  tail-coverts,  and  the  rest  of 
the  under  parts  are  so  pale,  with  a  normally  colored  feather  here  and 
there,  that  a  little  bleaching  would  transform  it  into  a  typical  T.  alfredi, 
The  mantle  is  quite  bluish  slate.  The  other  specimen  is  a  true  T.  t'duardi. 
and  was  obtained  at  the  same  place  a  day  later. 

58.  BERNIERIA  MADAGASCARIENSIS  (Omelin). 

[J/wsctcflptt]  viadayascariensis,  Omf.i.ix,  Syst.  Nat.,  I,  Pt.  2,  1788,  p.  940.     i  Mada- 
gascar.) 

B[ernieria~\  madagascariensis,  Hartlaub,  Fauna  Madag.,  1861,  ]>.  53. 
One  specimen.  Female  adult,  80  miles  northwest  of  Mahauoro,  April  5. 

59.  BERNIERIA  ZOSTEROPS,  Sharpe. 

Bernieria  zoeterops,  Sharpk,  Proc.  Zool.  Soc.  Lond.,  1875,  p.  76.     (Central  Mada- 
gascar. ) 

Two  specimens.    Male  adult,  60  miles  northwest  of  Mahanoro,  April  0. 
Family  MUSOICAPID^. 

60.  PRATINCOL.A  SIBILLA  (Linnaus). 

[Motacilla]  aibilla,  Lixn.kus,  Syst.  Nat.,  12th  ed.,  I,  1766,  p.  337.  (Madagascar.) 
[Pratincola]  sybiMa,  lioNAPARTE,  Consp.  Avium.,  1, 1850,  p.  304. 

Three  specimens.  Male  adult,  Andrangolsaka,  Imerina,  March  23, 
27;  4,500  feet.    Two  specimens.    Female  adult,  same  locality,  March  25. 

61.  NEWTONI A  BRUNNEICAUDA  (A.  Newton). 

Erythrosierna  (f)  brunneicauda,  A.  Newton,  Proc.  Zool.  .Soc.  Lond.,  1863,  p.  180. 

(Near  Feuerive,  Madagascar.) 
Xewtovia  brunneicauda,  Sciilegel,  Proc.  Zool.  Soc.  Lond.,  1866,  p.  422. 

Five  specimens.  Male  adult,  Andrangolsaka,  Imerina,  March  26. 
Male  adult,  80  miles  northwest  of  Mahanoro,  April  5.  Female  adult, 
60 miles  northwest  of  Mahanoro,  April  6.  Female  adult,  Kiver  Sakalrs, 
east  coast,  May  10.  Male  adult,  Ambodiasy,  valley  of  Faraony,  east 
coast,  June  13.  "Bill  black;  feet  fleshy  brown;  irides  pale  yellow 
white." 

These  specimens  are  all  X.  brtinncicaiuht,  but  I  find  a  specimen 
of  l'eichenow's  recently  described  X.  amphichroa  in  the  United  States 
Xational  Museum,  collected  by  Reverend  AV.  Dean  Cowan,  at  Ankafana, 
March  8,  1881. 

Doctor  J.  Biittikofer  appears  to  have  redescribed  this  latter  species 
under  the  name  Xewtonin  oliracca.1 

Notes  Leyden  Mus.,  XVIII  p.  199., 
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62.  TERPSIPHONE  MUTATA  (Linnaeus). 

[Muacieapa]  mutata,  Lixn.isus,  Syst.  Xat.,  12th  ed.,  1, 1766,  p.  325.  (Madagascar.) 
Terpsipltone  mutata,  Finsch  and  Hartlaub,  Yc'ig.  Ostafr.,  1870,  p.  306. 

Four  specimens.  Male  immature,  Am bodivongo,  Ankay  Valley,  March 
30.  Male  adult,  Mahanoro,  May  9.  Male  immature,  Mananjara,  east 
coast,  May  28.  Female  adult,  Ambodiasy,  valley  of  Faraony,  east  coast, 
Juue  14. 

Family  TURD1D.E. 
63.  ELLISIA  TYPICA,  Hartlaub. 
E\lliaia]  typica,  Hartlaub,  Jour,  fur  Orn.,  1860,  p.  92.    (Madagascar.) ' 
Five  specimens.    Female  adult,  Andrangolsaka,  Imeriua,  March  27. 
Female  adult,  Ambodivongo,  Ankay,  March  30.  Male  adult,  samelocal- 
ity  and  date.    Female  adult,  60  miles  northwest  of  Mahanoro,  April  7. 
"Feet  leaden;  irides  brown;  upper  mandible  black;  lower  mandible 
pale  brownish  flesh;  length,  7  inches."    Female,  river  Sakales,  east 
coast,  May  14. 

64.  EROESSA  TENELLA,  Hartlaub. 
Ervesaatenella,  Hartlaub,  Proc.  Zool.  Soc.  Lond.,  1866,  p.  219.  (Madagascar.) 
Three  specimens.    Female  adult,  Mahanoro,  April  29.    Male  adult, 
river  Sakales,  east  coast,  May  11.    Adult,  same  locality  and  date. 

65.  EROESSA  VIRIDIS,  Sharpe. 

Erocaaa  viridia,  Sharpe,  Cat.  Birds  Brit.  Mus.,  VII,  1883,  p.  152.    (Ankafana,  Bet- 
sileo,  Madagascar.) 

One  specimen.    Adult,  Mahatsara,  Biver  Maugoro,  April  3. 

66.  CISTICOLA  CHERINA  (Smith). 

Brymoica  cherina,  Smith,  Illus.  Zool.  S.  Afr.,  Aves,  1843,  pl.  lxxvii,  fig."  2. 
[Madagascar.] 

Ciaticola  cherina,  Sharpe,  Layard's  liirds  S.  Afr.,  2d  ed.,  1876,  p.  27X. 

Five  specimens.  Female  immature,  Andrangolsaka,  Imerina,  March 
25;  4,800  feet.  Male  adult,  same  locality  and  date.  Female  adult, 
same  locality  and  date.  Female  immature,  same  locality  and  date. 
Female  adnlt,  Faraony  Eiver,  east  coast,  June  5. 

Family  HIRtraDlXID.i;. 

67.  CLIVICOLA  COWANI  (Sharpe). 

Cottle  anriini,  Sharpe,  Jour.  Linn.  Soc,  Zool.,  XVI,  1882,  p.  322.  (Ankafana, 
Betsileo,  southeast,  Madagascar.) 

Two  specimens.  Female  adult,  Andrangolsaka,  Imerina,  March  28. 
Female  immature,  Mahatsara,  Kiver  Mangoro,  April  1. 


692 


Family  OAMPEPHAGIDJv 

68.  GRAUCALUS  CINEREUS  (Mttller). 

Musdcapa  cincrea,  MfT.i.r.u,  Syst.  Nat.,  Suppl.,  1776,  p.  171.  (Madagascar.) 
Graucalue  lAnerem,  Shahpe,  Cat.  Birds  Brit.  Mils.,  IV,  1879,  p.  28. 

Three  specimens.  Female  adult,  50  miles  northwest  ol'  Malian- 
oro,  April  13.  Male  adult,  same  locality,  April  14.  Female?  adult, 
Mahauoro,  May  3. 

Family  D1CRDH1D.E. 
69.  DICRURUS  FORFICATUS  (Linnaeus). 

[7,aHj'n8]  forficalw,  Linx.e us,  Syst.  Nat.,  12th  ed.,  I,  1766,  )i.  134.  (Madagascar.) 
]>i [cruras]  forficatm,  Stkimiknk,  Gen.  Zool.,  XIII,  Pt.  2,  1825,  p.  138. 

Three  specimens.  Female  adult,  50  miles  northwest  of  Mahanoro, 
April  13.  .Male  immature,  40  miles  northwest  of  Mahanoro,  April  17. 
Male  adult,  Ambodiasy,  valley  of  Faraony,  east  coast,  June  20. 

Family  LA  Nil  I  )_!•:. 

70.  XENOPIROSTRIS  POLLENI  (Schlegel  and  Pollen). 

Vanga polleiti,  Schlegel  and  Pollen,  Faun.  Madag.,  1X68, p. 171.  (Madagascar.) 
Xmopirostris  polleni,  Harti.auh,  Viig.  Mailag.,  1877,  p.  193. 

Two  specimens.  Male  adult,  Mahanoro,  May  1.  Male  adult,  liiver 
Sakales,  May  16.    "  Betsimisarka  name  Aitt/tn'osifot" 

71.  VANGA  CURVIROSTRIS  (Linnaeus). 

[Lamm]  curvirostria,  Lin'N.ecs,  Syst.  Nat.,  12th  ed.,  1,  1766,  p.  135.  (Madagascar.) 
[Vavqa  curvirostrh],  Crvii'.R,  Ki'gne  Anim.,  I.  1X17,  p.  339. 

Two  specimens.  Female  adult,  Ambodiasy,  valley  of  Faraony, 
June  17.    Male  adult,  Marohita,  near  Mananjara,  east  coast,  June  27. 

72.  ARTAMIA  LEUCOCEPHALA  (Gmelin). 

[iani««]  leucocepltaloa,  (Jmei.in,  Syst.  Nat.,  I,  Pt.  1,  1788,  p.  307.  (Madagascar.) 
\_Artamia  leitcocephala],  Lafresnaye,  IHct.  Univ.,  II,  1843,  p.  166. 

One  specimen.  Male  immature,  River  Mangoro,  April  2.  The  cross 
bars  are  present  only  on  the  lower  chest,  and  here  very  faint. 

73.  ABBOTTORNIS  1  CHA-BERT  (Miiller). 

Lani'-ia  cka-bert,  Mi  i.LER,  Syst.  Nat.,  Suppl.,  1776,  p.  72.  (Madagascar.) 
Three  specimens.    Female  adult,  Mahanoro,  May  2,  9;  two  speci- 
mens.   Male  adult,  Mananjara,  e;ist  coast.  May  26. 

'  AtioUornis,  new  generic  name  for  ' LeptoptentB,  Bonaparte,  1850  (uec  Leptopiera, 
Boisduval,  1842). 
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74.  CALICALICUS  MADAGASCARIENSIS  (Linnaeus). 

[Lanitix]  madagascariemu,  I.inn.lus,  Syst.  Nat.,  12th  ed.,  1,  1766,  p.  137.  (Mada- 
gascar. ) 

Calicalictts  madagaacariensis,  Bonaparte,  Comp.  Kend.,  XXXYIII,  1854,  p.  535. 
Three  specimens.  Femide  adult,  Imahatsara,  River  Mangoro,  April  .'i. 
Male  adult.  Mananjara,  east  coast,  May  25;  two  specimens. 

Family  COHVIIX-E. 

75.  CORVUS  SCAPULATUS,  Daudin. 

Corrm  scapulatus,  Daudin,  Traite",  II,  1800,  p.  232.  [Africa.] 
One  specimen.    Male  adult,  River  Namorona,  east  coast,  Juno  25. 

Family  STUENID-E. 
76.  HARTLAUBIUS  AURATUS  (Muller). 
Turdu8  auratas,  Miller,  Syst.  Nat.,  Suppl.,  1776,  p.  140.  (Madagascar.) 
Two  specimens.    Female  adult,  Mahanoro,  May  3.    Female  adult, 
Mauanjara,  east  coast,  May  28. 

Family  MELIPHAGIDvE. 

77.  ZOSTEROPS  MADERASPATANA  (Linnaeus). 

[Motacilla]  maderaspatana,  I.in'N.i:us,  Syst.  N:it.,  12th  ed.,  1, 1766,  p.  334.  (Mada- 
gascar.) 

Two  specimens.  Male  adult,  Andrangolsaka,  Imerina,  March  28. 
Female  adult,  Imahatsara,  River  Mangoro,  April  3. 

Family  >'ECTAKI>'  IIBvF. 

78.  NEODREPANIS  CORUSCANS,  Sharpe. 

Xeodrepanin  cortismns,  Siiarpe,  I'roc.  Zool.  Soc.  Lond.,  1875,  p.  76.  (Madagascar.) 

One  specimen.  Female  adult,  60  miles  northwest  of  Mahanoro, 
April  12. 

79.  CINNYRIS  NOTATUS  (Muller). 

Certhia  notatus,  Mi  ller,  Syst.  Nat.,  Suppl.,  1776,  p.  99.  (Madagascar.) 
Cinityrix  notatw,  Shelley,  Monogr.  N'ect.,  1876,  p.  195. 

Five  specimens.  Male  immature,  Ambodivongo,  Ankay  Valley, 
March  2!).  Male  adult,  Mahanoro,  May  1, 3;  three  specimens.  Female 
adult,  Mahanoro,  May  1. 

80.  CINNYRIS  SOVI-MANGA  (Qmelin). 

[Cerlhia]  sovi-manga,  Gmklin,  Syst.  Xat.,  I,  Pt.  1,  1788,  p. 471.  (Madagascar.) 
[Cinnyris]  soui-manga,  Bonaparte,  Consp.  Av.,  I,  1850,  p.  407. 

Seven  specimens.  Male  immature,  Imahatsara.  River  Mangoro, 
April  3.    Male  immature,  60  miles  northwest  of  Mahanoro,  April  12. 
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Female  adult,  Mahanoro,  May  1.  Male  adult,  Mahanoro,  May  9.  Male 
adult,  Kiver  Sakales,  east  coast,  May  11.  Male  adult,  same  locality, 
May  16;  two  specimens. 

Family  PLOCEIDJE. 
81.  SPERM ESTES  NANA  (Pucheran). 

Pyrrhula  nana,  PreiiERAN,  Rev.  Zool.,  1  H  I r> ,  p.  52. 
[Spermestes]  nana,  Bonaparte,  Consp.  Av.,  1,  1850,  p.  454. 

Three  specimens.  Male  adult,  Andraugolsaka,  Imerina,  March  26; 
two  specimens.    Female  adult,  same  locality  and  date. 

82.  NELICURVIUS  NELICOURVI  (Scopoli). 

Parvus  (nelicourvi),  Scopou,  Del.  Faun,  vt  Flor.  Insnbr.,  II,  1786,  p.  96.  (Mada- 
gascar.) 

NelUinTuis  nelicouri,  Bartlf.tt,  Proc.  Zool.  Snc.  Lonil.,  1879,  p.  771. 

Three  specimens.  Male  immature,  Ambodiasy,  valley  of  Faraony, 
June  15.  Female  adult,  same  locality  and  date.  Female  immature, 
same  locality,  June  17. 

83.  FOUDIA  MADAGASCARIENSIS  (Linn^us). 

[Loxia]  madagaacarierwfi,  Linnjeus,  Syst.Nat.,  12th  ed.,  I,  1766,  p. 300.  (Mada- 
gascar.) 

[Foiidia]  madagaBcarkiwix,  Bonaparte,  Consp.  Av.,  I,  1850,  p.  445. 
Four  specimens.   Male  adult,  Andraugolsaka,  Imerina,  March  20,  -7; 
4,500  feet:  two  specimens.    Male  immature,  same  locality  and  dates; 
two  specimens. 


ON  THI!  INSECTS  COLLECTED  BY  DOCTOR  ABBOTT  ON 
THE  SEYCHELLES,  ALDABKA,  GLOKIOSO,  AND  PlfOVl- 
DENCE  ISLANDS,  WITH  DESCRIPTIONS  OF  NINE  NEW 
SPECIES  OF  COLEOPTERA. 


By  Martin  L.  Linell, 
Aid,  Department  of  Insects. 


The  insects  collected  by  Doctor  W.  L.  Abbott  on  the  Seychelles  in 
1801)  and  on  his  excursions  to  Aldabra,  Ulorioso,  and  Providence  islands 
in  1893,  while  not  numerous  in  species  are  of  unusual  interest  on  account 
of  their  geographical  distribution.  The  writer  has  paid  particular  atten- 
tion to  the  study  of  the  Coleoptera,  but  it  seems  advisable  to  mention 
also  the  insects  of  the  other  orders,  although  all  of  these  have  not  been 
specifically  identified.  Doctor  \Y.  J.  Holland  has  already  reported  upon 
the  Lepidoptera.1 

INSECTS  FEOJI  SEYCHELLES  ISLANDS. 
LEPIDOPTERA. 

Eight  species  of  butterflies  and  nine  species  of  moths  are  reported 
upon  by  Doctor  Holland  as  collected  by  Doctor  Abbott  ou  these  islands. 
Of  the  moths,  one  is  described  as  new  and  the  other  eight  have  a  wide 
distribution.  Of  the  butterflies,  three  are  peculiar  to  the  islands  (one 
described  by  Doctor  Holland),  two  occur  also  on  Madagascar,  two  on 
the  African  continent,  and  one  species  in  the  East  Indies. 

Mr.  Charles  Alluaud  collected,  in  1803,  67  species  of  Lepidoptera,  on 
which  L'Abbe  de  Joannis  reports2  that  80  per  cent,  is  also  found  on 
Madagascar.  GO  to  6T>  per  cent,  in  southeastern  Africa,  4~>  per  cent,  in 
India,  and  20  to  '25  .per  cent,  in  the  Mediterranean  region.  This  paper 
has  unfortunately  been  overlooked  by  Doctor  Holland,  who  has  rede- 
scribed  Atella philiberli  of  Joannis  as  A.  seychellaru m . 

outiiopti:r\. 

Doctor  Abbott  collected  three  imagoes  and  two  nymphs  of  a  splendid 
leaf  insect,  VhyUium  gelonus.  Gray.  Two  other  species  of  the  genus  are 
recorded  from  the  Seychelles.    The  distribution  of  this  family  of  insects 

'Proc.  U.  S.  Xat.  Mils.,  XVIII,  No.  10M,  pp.  2IK-27S. 
3  Hull.  Sm\  Ent.  France,  1833,  p.  51. 
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on  tin1  Seychelles  and  Mascareuc  islands,  India,  and  Malay  Archipelago, 
as  far  as  New  Caledonia,  Fiji  Islands,  and  the  New  Hebrides,  has 
furnished  one  of  the  strongest  arguments  for  the  former  existence  of 
the  hypothetical  continent  Lemuria.  The  males  can  hardly  fly,  and  the 
females  not  at  all. 

in'MEXOl'TERA. 

Pol  Mrs  sp.,  Eumenes  sp.,  Apis  meUifica,  A'ylocopa  sp.,  Me.gachilc  sp., 
Larva  sp.,  Spher/idte,  two  species,  and  Pimpla  sp.,  all  from  Mahe  Island. 

HOMOPIERA. 

A.  species  of  Cicada,  very  much  resembling  Tettigia  orni,  from  Europe, 
but  smaller. 

COLEOPTERA. 

Only  three  or  four  species  of  Coleoptera  were  known  from  the 
Seychelles  as  late  as  the  year  1801,  but  in  that  year  Doctor  Fairmaire 
recorded  iifteen  species,  collected  by  Pere  Philibert. 

From  March  to  May,  1S92.  Mr.  Charles  Alluaud  made  a  thorough 
search  for  the  insects  generally,  and  Coleoptera  in  particular.  Of  this 
latter  order  he  collected  about  one  hundred  and  fifty  species,  and 
remarks  that  these  islands,  considering  their  place  under  the  equator 
and  being  abundantly  covered  with  woods,  are  the  poorest  in  insects  of 
any  in  the  world.  He  also  considers  the  relation  to  the  Indo-Malayan 
fauna,  and  favors  the  probable  existence  of  the  continent  Lemuria. 
Doctor  Abbott  collected  the  following  seven  species,  one  of  which  seems 
to  have  escaped  description : 

1.  AGRYPNUS  INSULARIS,  Fairmaire. 

Agrypnus  h<8iilar>n,  Fairmairk,  Bull.'  Soc.  Eut.  France,  LX,  1891,  p.  70. 

This  species  which  was  collected  in  six  examples  on  the  Mahe  Island 
by  Doctor  Abbott  is  peculiar  to  the  Seychelles,  and,  although  the  genus 
is  well  represented  in  Africa,  its  nearest  allied  species  known  is  from 
the  Philippine  Islands.  Another  species  of  the  genus,  A.fuscipes,  Fab- 
ricius,  also  occurs  here  and  extends  to  continental  Africa  and  the  East 
Indies. 

2.  PARASTASIA  COQUERELI,  Fairmaire. 

Puraslmia  cotjUCreU,  Fairmaire,  Ann.  Soc.  Ent.  France,  4  ser.,  IX,  1869,  p.  789. 
The  most  interesting  species  of  the  lot,  belonging  to  a  genus  from  the 
Iudo-Mulayan  region.    Doctor  Abbott  collected  one  example  on  the 
Mahe  Island,  where  Doctor  Fairmaire's  type  also  was  obtained. 

3.  ADORETUS  UMBROSUS,  Fabricius. 

Mrfolontha  umbrosa,  Fabricius,  Eut.  Svst,,,  I,  Pt.  2,  p.  169. 
This  species  is  recorded  from  Bourbon,  He  de  France,  Senegal,  Java, 
Sumatra,  and  Philippine  Islands.    One  example  was  collected  on  Mahe 
Island  and  another  one  on  Glorioso  Island. 
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4.  ORYCTES  MONOCEROS,  Olivier. 
Scaraba  uH  monocerov,  Oli\  ier,  Ent.,  I,  Pt.  3,  p.  37. 

Of  this  large  ;  >ynastid  beetle  I  )octor  Abbott  brought  three  examples 
from  Mahe  Island  and  four  from  Doros  Island  of  the  Ainirantes  group. 
It  is  a  species  of  wide  range  on  the  African  continent,  and  was  originally 
described  from  Senegal.  The  genus  occurs  in  the  Old  World,  and  the 
largest  species  are  from  Africa  and  Madagascar. 

5.  XYSTROCERA  GLOBOSA,  Olivier. 

Cirambix  globosn*,  Olivier,  Ent.,  IV,  p.  27. 

CalMUwi  riltatum,  Fabricics,  Ent.  Syst.  1,  Tt.  2,  p.  323. 

This  is  a  widely  distributed  longicorn  beetle,  recorded  from  Senegal, 
He  de  Fiance,  Madagascar,  Comoro  Islands,  and  the  East  Indies. 
Doctor  Abbott  collected  one  example  on  Main''  Island. 

6.  COPTOPS  BIDENS,  Fabricius. 

Lamia  bkleus,  Fabricius,  Syst.  Ent.,  p.  177. 

Lamia  a-dificator,  Fabricius,  Ent.  Syst.,  I,  rt.  2,  p.  275. 

Lamia  Hllica,  Olivier,  Encycl.  Mt-th.,  VII,  p.  468. 

Another  long'icorn  of  wide  distribution.  It  occurs  in  East  Africa, 
on  .Madagascar,  all  the  islands  of  the  vicinity,  and  in  the  Hast.  Indies. 
Doctor  Abbott  collected  three  examples  on  Flat  Island. 

7.  CRATOPUS  GRISEOVESTITUS,  new  species. 

Hobust,  uniformly  piceous.  densely  covered  with  small  grayish-white 
scales.  Antenna-  pubescent,  rather  stout;  scape  reaching  the  hind 
margin  of  the  eye;  first  and  second  joint  of  the  funicle  subequal,  one- 
half  longer  than  broad;  third  to  seventh  beadlike,  slightly  increasing 
in  width;  club  toinentose,  as  long  as  the  last  five  joints  together,  ter- 
minal joint  the  longest,  acuminate  at  apex.  Eyes  rather  large,  longi- 
tudinally oval,  feebly  convex.  Uostruni  quadrangular,  flat  above,  with 
distinct  lateral  carina1,  starting  from  the  frontal  margin  of  the  eyes  at 
their  middle  and  diverging  toward  apex.  Front  with  a  short  impressed 
fovea  between  the  eyes.  Thorax  broader  than  long,  strongly  rounded 
at  the  sides,  broadly  constricted  at  apex;  disk  coarsely  granulate. 
Scutellum  semioval,  with  dense  white  scales.  Elytra  one-half  broader 
than  thorax,  squarely  truncate  at  base,  slightly  wider  behind  the  middle, 
conjointly  shortly  acuminate  at  apex;  humeri  oblique,  obtuse;  disk 
rather  strongly  punctate  in  regular  stria1;  stria',  except  the  marginal, 
not  impressed;  intervals  flat,  less  coarsely,  sparsely  punctate,  slightly 
granulate  at  base  ;  the  scaly  pubescence  forming  numerous  white  dots. 
VeDtral  surface  sparsely  punctate,  sides  of  thorax  scaly,  median  part 
and  abdomen  pubescent.  Legs  short,  stout,  pubescent,  not  scaly. 
Femora  feebly  incrassatc,  the  anterior  pair  with  acute  tooth.  Anterior 
tibia?  nearly  straight,  feebly  dentate  within.  Tarsi  with  first  joint 
slightly  longer  than  second,  third  moderately  dilated.    Claws  connate 
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at  base,  divergent  at  apex.  Length,  10  to  11  imn.  Nine  examples  from 
Maliu  Island. 

Type.— >"o.  :>-?>,  I'.S.N.M. 

Cratopus  is  a  genus  of  Cyphides,  allied  to  the  West  Indian  genus 
Lachnopus  by  the  prolonged  anterior  legs  and  robust  femora,  but  dif- 
fering by  the  claws  being  connate  at  base  and  thorax  truncate,  not 
bisinuate  behind.  Numerous  species  are  described  from  Bourbon  and 
lie  de  France,  and  a  few  from  India  and  South  Africa. 

INSECTS  FROM  ALDABRA  ISLAND. 

The  only  insects  from  Aldabra  Island  that  I  can  find  recorded  are  a  few 
Coleoptera  by  Doctor  Fairmaire.'  He  enumerates  live  species:  Ciein- 
dela  trilunitris.  King,  var. ;  Opatrinus  insul«rix,  Mulsant;  Gonocephalus 
micans,  Germar;  Hetertxh-.res  coiu]>hnuitus,  Klug  and  ('(txsiila  deeolorttta, 
Boheman,  with  var.  lutea,  all  of  which  were  previously  known  from 
Madagascar.  The  only  new  species  he  describes  is  CriitopiiH  riridix- 
parsus.  As  will  be  seen  by  the  list  below,  the  coleopterous  fauna 
of  the  island  is  raised  to  twelve  species  through  the  collection  of 
Doctor  Abbott,  who  has  published  some  very  interesting  notes  on  this 
and  Glorioso  Island.2 

After  I  furnished  the  footnote3  for  this  paper,  additional  material 
was  received  by  the  National  Museum,  as  is  shown  by  comparison  with 
the  report  on  the  Lepidoptera4  by  Doctor  Holland,  who  records  thirteen 
species,  two  of  which  he  described  as  new,  from  this  island.'1 

The  additional  material  includes  two  species  of  Hemipteia — Iti/stler- 
cux  sp.,  and  Harptietor  Bp.,  and  raises  the  number  of  Coleoptera  to 
seven,  as  follows: 

1.  ERETES   STICTICUS,  Linmeus. 

This  water  beetle  has  about  the  same  geographical  distribution  as 
the  butterfly,  Diuihma  mhippnii,  is  likewise  rare  in  the  warmer  parts  of 
America,  including  Galapagos  Islands,  and  abundant  in  the  Old  World 
through  Africa  and  southern  Asia  to  Japan.  Doctor  Sharp  remarks, 
in  his  monograph  of  the  family  Dytiscidae,  that  this  species  occurs  in 
a  larger  number  of  islands  than  any  other  Dytiscid.  It  varies  consid- 
erably in  size  and  markings,  but  is  remarkably  constant  in  structural 
characters  throughout  its  range.  Twelve  species  of  the  genus  have 
been  described,  of  which  Doctor  Sharp  has  united  ten  under  the  above 
name,  but  the  two  Australian  forms  he  considers  as  distinct  under  the 
name  E.  anstrulix,  Erichson.  The  only  example  collected  by  Doctor 
Abbott  on  the  Aldabra  is  a  female  of  small  size,  dark  color,  and 
distinct  maculation  on  the  thorax. 

'Dull.  Soc.  I'.nt.  France,  LXV,  1S1II!.  p.  222. 
■  Proc.  U.  S.  Nat.  Mus.,  XVI,  pp.  759-764. 
a  Loe.  cit.,  p.  7G2. 

<  Proo.  U.  S.  Xat.  Mas.,  XVIII,  Xo.  1064,  pp.  265-273. 

r' The  types  of  Doctor  Holland's  species.  Teracolus  aldahn  ntix,  are  from  Mane" 
Island,  but  there  are  seven  cotypes  from  Aldabra. 
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2.  CYBISTER  TRIPUNCTATUS,  Olivier. 

This  species  belongs  to  the  most  highly  developed  group  of  carnivo- 
rous water  beetles,  where  the  limit  of  the  species  is  rather  opinionative. 
As  Doctor  Sharp,  in  his  monograph  mentioned  above,  has  restricted  it, 
its  range  is  very  wide,  from  Senegal  to  the  Cape,  and  along  the  east 
coast  of  Africa  to  South  Europe,  and  through  southern  Asia  to  China 
and  Japan  in  the  north,  and  over  the  whole  of  Australasia  to  Australia. 
C.  cinctus,  Sharp,  its  representative  on  Madagascar,  he  doubtfully  con- 
siders a  distinct  species.  He  reviews  carefully  the  races  and  generalizes 
them  into  four  principal  ones:  (1)  An  Asiatic  form  also  occurring  iu 
Australia,  (2)  an  Archipelagic  form  from  Malay  Archipelago,  occurring 
also  on  Bourbon  and  He  de  France.  (3)  a  sporadic  ibrm  on  the  Philip- 
pine islands  and  certain  parts  of  Malay  Archipelago,  and  (4)  an  African 
form.  Examples  of  the  last  were  collected  by  the  Chanler-Hiehnel 
expedition  on  the  Tana  Kiver.  They  are  large,  oval,  with  broad  yellow 
margin,  exactly  similar  to  others  before  me  from  the  Cape  and  Loanda. 

The  six  examples  collected  by  Doctor  Abbott  on  Aldabra  are  all 
small,  ovate,  and  with  narrow  margin,  exactly  like  a  large  series  from 
Japan  before  me.  Thus,  it  is  remarkable  to  see  that  the  Asiatic  variety 
occurs  here,  while  the  large  broad  Archipelagic  form  is  recorded  from 
Bourbon  and  He  de  France. 

3.  PH^OCHROUS  INSULARIS,  new  species. 

Ovate,  convex,  above  nieeous  black,  margin  ciliate  with  long  rufous 
hairs;  ventral  surface  and  legs  rufocastaueous,  rufohirsute.  ITead  linely 
punctulate,  abruptly  and  strongly  constricted  a  little  before  the  eyes. 
Clypeus  continuous  with  the  front,  sides  distinctly  margined,  slightly 
convergent;  apex  subtruncate.  Labrum  strongly  transverse,  coarsely 
punctate,  broadly  emarginate.  Thorax  at  base  twice  broader  than  long, 
surrounded  with  an  entire  margin;  sides  not  deplanate,  arcuately 
narrowed  to  the  apex;  anterior  angles  acute,  posterior  angles  rec- 
tangular, with  rounded  apex;  base  broadly  sinuate  on  each  side;  disk 
sparsely  and  finely  punctulate,  nearly  smooth  at  the  middle.  Scutellum 
oblong,  sparsely  punctate.  Elytra  at  base  not  broader  than  thorax, 
arcuately  widened  and  broadest  behind  the  middle;  sides  not  explanate; 
apices  separately  rounded;  disk  moderately  finely,  diffusedly  punctate; 
sutural  stria  impressed  but  the  others  indistinct.  Anterior  tibiae  tri- 
dentate,  serrulate  even  between  the  teeth;  upper  tooth  small,  the  two 
apical  teeth  long,  recurved.    Length,  8  to  9  mm. 

Male:  Tarsi  incrassate,  claws  broadly  appendiculate  at  base. 

Type.—^o,  581,  U.S.X.M. 

Doctor  Abbott  collected  one  male  and  three  females  of  this  Scara- 
b.'cid  on  Aldabra  Island.  It  resembles  in  form  P.  beccarii,  Harold,  from 
tropical  East  Africa,  but  is  much  smaller.  The  margins  are  not 
explanate  and  the  sculpture  is  different.    A  moderate  number  of 
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species  of  this  genus  are  described  from  Africa,  -Madagascar,  East 
Indies  to  Philippine  Islands  and  Australia.  They  probably  live,  like 
our  species  of  Trox,  on  decaying  animal  substances. 

4.  OXYTHYREA  ALDABRENSIS,  new  species. 

Slender,  shining,  glabrous  above,  very  sparsely  setose  beneath, 
entirely  black,  with  antenna;  and  palpi  ferruginous.  Clypeus  strongly 
margined,  slightly  emarginatc.  linely  punctate.  Front  and  vertex 
coarsely  punctate,  the  latter  with  three  smooth  spaces,  arranged 
transversely.  Thorax  very  narrow;  sides  feebly  rounded,  almost  sub- 
angulate  at  middle,  strongly  convergent  toward  apex;  posterior  angles 
very  obtuse,  nearly  rounded;  base  broadly  rounded,  with  einargina- 
tions  obsolete;  disk  coarsely  punctate,  with  six  impressed  white 
patches:  two  on  each  side -margin,  very  large,  nearly  reaching  the 
augles,  separated  just  in  front  of  middle,  making  the  posterior  ones 
twice  as  large  as  the  others;  two  longitudinally  lunulate  spots  in  front 
of  scntellum,  more  widely  apart  than  in  allied  continental  species.  In 
one  specimen  there  is  another  pair  of  smaller  spots  in  front  of  these. 
Scutellum  glabrous,  sharply  acuminate.  Elytra  outlined  as  in  0.  mar- 
(jinttlit,  Swarz,  but  the  stria'  are  not  impressed,  except  the  two  nearest 
the  suture  behind  the  middle.  The  intervals  are  nearly  smooth,  not 
depressed,  and  the  white  patches  are  less  numerous  and  much  larger. 
There  are  three  pairs  of  small  sutural  spots,  two  larger  spots  inside 
and  behind  the  humeral  callus,  sometimes  connected,  and  the  inner  one 
sometimes  connected  with  the  median  sutural,  forming  an  oblique 
band.  The  transverse  marginal  spot  behind  the  middle  is  very  large, 
extending  inward  to  the  third  stria  and  has  a  posterior  elongate  mar- 
ginal spot  as  an  appendix;  apical  spot  large,  transverse.  Pygidium 
nearly  semicircular,  with  a  few  annular  scratches  on  the  middle,  each 
side  covered  with  a  triangular  niveous  patch.  Ventral  surface  sparsely 
punctate  with  a  large  square  niveous  patch  on  the  sides  of  metaster- 
nnm,  an  oblong  one  on  its  episternon,  and  another  one  on  the  side 
margin  of  the  coxa;.  A  row  of  transverse  spots  each  side  on  the  abdo- 
men, not  marginal,  as  in  many  allied  species,  but  at  the  middle  of  each 
segment,  sometimes  absent.  Jvo  trace  of  spine  on  fifth  ventral  seg- 
ment. Proportion  of  legs,  tibial  armature,  and  claws  as  in  martj'nutlis, 
Swarz.    Length,  9  mm.;  width,  4,  5  mm.    Four  examples. 

Type.— So.  r>77,  U.S.N.M. 

This  nice  little  species  is  allied  to  0.  marginalis,  Swarz,  from  South 
Africa,  but  is  much  smaller,  more  slender,  and  altogether  differently 
maculate.  The  genus  is  represented  by  numerous  forms  over  the  whole 
of  Africa,  Arabia,  Syria,  and  Europe,  extending  to  east  Siberia. 

5.  MICROTHYREA  ALDABRENSIS,  new  species. 

Less  robust,  very  shining,  glabrous  above,  entirely  black,  with  large 
impressed  niveous  patches  with  a  rosy  tint.  Clypeus  as  in  .If.  nmuhilis, 
Schaum,  but  deeply  emargiuate  at  apex.    Front  rather  sparsely  punc- 
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tate;  vertex  smooth  at  middle.  Thorax  short,  with  the  sidesonly  slightly 
converging  from  base  to  middle,  then  strongly  arcuate  to  apex;  poste- 
rior angles  obtuse;  base  broadly  arcuate,  scarcely  truncate  at  middle, 
and  slightly  sinuate  each  side;  disk  sparsely  and  minutely  punctate  with 
six  large  rounded  patches:  two  pairs  marginal,  the  posterior  one  oblong, 
larger,  and  two  smaller  rounded  basal  spots  in  the  normal  position ;  one 
specimen  has  an  additional  pair  on  the  disk,  but  very  small.  Scutellnm 
smooth,  acute.  Elytra  outlined  as  in  .1/.  umabilis,  but  the  stria'  are  not 
impressed,  the  punctures  are  nearly  obsolete  in  the  scutellar  region,  and 
the  white  patches  are  smaller.  There  are  on  each  side  three  sutural 
spots,  rather  small,  a  small  spot  above  and  another  beneath  the  humeral 
callus;  three  marginal  spots,  the  anterior  two  large,  a  large  apical  and 
some  irregular  smaller  spots.  The  pygidium  is  transversely  strigose  at 
middle  and  has  a  large  round  niveous  patch  each  side.  Mctastenmm 
smooth  and  polished  at  middle,  with  a  large  quadrangular  niveous 
patch,  covering  the  sides.  Hind  coxa'  strigose,  with  a  round  spot  at  side 
margin.  Ventral  segments  strigose  at  the  sides,  with  a  transverse 
row  of  punctures  on  the  middle  of  each,  fifth  with  an  obtuse  tooth  at 
the  lateral  posterior  margin,  sixth  subtruncate.  Legs  as  in  amnbilis, 
the  anterior  femora  densely  fimbriate.  Length,  11.5  mm.;  width,  7  mm. 
Three  female  examples. 
Tm><:— Xo.  r.TS.  U.8.X.M. 

This  species  is  very  distinct  from  amabilix,  >Swarz,  and  allied  forms 
of  the  African  continent  by  the  characters  given  above.  The  genus 
Micrvtltyreus  has  been  erected  for  certain  African  species,  formerly 
included  iu  Oxythyrea,  that  show  strongly  developed  sexual  characters 
in  the  male.  That  the  above-described  female  belongs  to  the  genus  is 
inferred  from  the  fact  that  the  fifth  abdominal  segment  has  marginal 
spines. 

6.  LEPTOCERA  ALDABRENSIS,  new  species. 

Elongate,  black,  with  impressed  longitudinal  bands  on  thorax  and 
elytra,  co\  ered  with  a  very  dense,  white,  silky  pubescence.  Antenme 
piceous,  as  long  as  the  body,  very  sparsely  pubescent,  slender;  first 
joint  stout,  clavate,  strongly  curvate;  third  joint  nearly  as  long  as 
fourth  and  fifth  together.  Head  broader  than  thorax,  densely  pubes- 
cent; antenual  tubercles  and  a  spot  on  vertex  glabrous;  palpi  small, 
last  joint  slender,  slightly  and  obliquely  truncate  at  apex.  Thorax 
cylindrical,  feebly  constricted  at  each  end,  deeply  punctate,  opaque, 
with  four  longitudinal  vitta'.  Elytra  dark  green,  at  base  broader  than 
thorax,  slightly  narrowed  behind;  apices  squarely  truncate;  disk  some- 
what depressed,  coarsely  jmuctate  in  regular  stria;,  interrupted  by  the 
impressed  white  vitta1;  sutural  vitta  entire,  a  discal  vitta  from  base  to 
middle,  somewhat  directed  toward  the  suture;  a  second  discal  vitta  on 
the  posterior  half,  connected  at  apex  with  the  sutural,  extending  some- 
what beyond  the  middle  in  front;  subhuineral  vitta  short.  Ventral 
surface  densely  pubescent,  side  margin  of  mctastenmm  and  middle  of 


702 


XIXIC  XEW  SPECIES  OF  OOLEOPTEBA—LIXELL.  vol.xix. 


abdomen  glabrous  and  smooth.  Legs  red,  femora  strongly  clavate, 
finely  pubescent.  Tarsi  infuscate,  broad,  short;  first  joint  of  hind  tarsi 
somewhat  longer  than  the  second.  Length,  0.5  mm.  One  example 
from  Aldabra  Island. 

Ti/jic— No.  579.  T.S.X.M. 

This  species  is  nearly  allied  to  (Haitcitex  (Leptocera)  lineaticollis, 
Fairmaire,  from  Madagascar,  but  is  distinct  by  the  pieeous  antenna', 
stronger  punctuation  of  thorax  and  a  different  arrangement  of  the 
pubescent  lines  on  the  elytra.  Two  other  species  of  the  genus  are 
described  from  Madagascar,  one  of  which  also  occurs  on  lie  de  France. 

7.  CRATOPUS  VIRIDISPARSUS,  Fairmaire. 

Cratopus  viridiaparsus,  Fairmaire,  Bull.  Sue.  Ent.  France,  LXV,  1896  p.  222. 
This  is  the  only  beetlo  recorded  from  Aldabra  by  Doctor  Fairmaire 
that  was  also  collected  there  by  Doctor  Abbott.    Two  examples  were 
obtained.    1  have  had  a  manuscript  description  of  it  for  the  last  two 
years  and  barely  escaped  making  a  synonym  before  going  to  press. 

INSECTS  FBOM  GLOKIOSO  ISLAND. 

The  insects  collected  by  Doctor  Abbott  on  this  little  island  are  as 
follows : 

LEFIDOPTERA. 

Two  species  of  butterflies  and  three  of  moths,  all  of  wide  distribu- 
tion.   (Reported  upon  by  Doctor  Holland.) 

XEVROPTEICA. 

Two  species  of  Myrmeleon  and  one  of  I'ltlpares. 

DIPTERA. 

Three  species:  Asilus,  Tabanus,  and  Myodina. 

SYMEXOPTERA. 

Four  species:  Eumenes,  Mvijnihile.  and  Sphegida:,  two  species.  Three 
of  these  were  also  collected  on  Main';  Island. 

IIEMIPTEllA . 

y?zara  riridula,  Linmeus,  a  cosmopolitan  species,  and  Leptoglossus 
membranarius,  Fabricius.    The  latter  species  is  common  on  Madagascar. 

BOMOPTERA . 

A  large  Cicada,  closely  allied  to  the  South  African  Plaiypleura  Km- 
bata,  Fabricius,  but  the  fore  wings  are  more  densely  maculate. 

COLEOPTERA. 

Five  species,  of  which  three  are  here  described  as  new.  One  is  pre- 
viously described  from  the  Seychelles,  and  the  remaining  one  is  of  wide 
distribution  in  Africa  and  .Malayan  Archipelago. 
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1.  LUCIOLA  ABBOTTI,  new  species. 

Elongate,  parallel,  feebly  shining,  finely  pubescent,  bright  ferrugi- 
nous; head  with  antenna'  a, id  palpi,  elytra,  tibiae  and.  tarsi  black. 
Autenini'  short,  not  reaching  to  middle  of  body,  nearly  filiform,  densely 
setose;  first  joint  ferruginous  beneath,  as  long  as  the  fourth;  third 
slightly  longer  than  fourth;  fourth  to  tenth  slightly  decreasing  in 
length.  Thorax  nearly  twice  broader  than  long,  somewhat  narrowed 
in  front;  side  margin  feebly  rounded,  reliexed;  posterior  angles  rounded ; 
apex  margined,  feebly  bisinuate ;  base  more  distinctly  bisinuate, 
strongly  margined,  deeply  impressed  each  side  of  middle;  disk  finely 
and  densely  punctate,  deplanate  at  the  sides,  deeply  canaliculate  at  the 
middle.  Scutellum  brownish  red,  obtuse  at  apex.  Elytra  slightly 
broader  than  thorax,  separately  rounded  at  apex,  very  densely  and 
finely  rugosopunctate ;  suture  elevated  and  three  obsolete  carina'  each 
side. 

Male:  Abdomen  with  fourth  and  fifth  segments  pale,  the  fourth 
emarginate  at  middle,  the  fifth  strongly  constricted  and  produced  in 
a  large  lobe;  last  dorsal  segment  triangularly  emarginate.  Length, 
10  mm. 

Type.—Xo.  580,  U.S.N.JI. 

One  single  example,  a  male,  was  taken  on  Glorioso  Island.  It  agrees 
in  color  and  many  other  characters  with  L.  trun.srcrxicollis,  Fairmaire, 
described  from  &ainte-Marie-de- Madagascar,  Malic,  and  Mayotte,  but 
Doctor  Fairmaire's  species  has  the  third  ventral  segment  pale  and  the 
posterior  angles  of  thorax  nearly  rectangular.  The  genus  is  of  wide 
distribution  in  the  Old  and  New  World. 

2.  PERISSOSOMA  *NESCENS,  Waterhouse. 
Periaaoaoma  miem-ena,  Watekhouse,  Ann.  Nat.  Hist.,  4  ser.,  XV,  187."),  p.  415. 
Four  examples  of  this  very  peculiar  Melolonthid,  of  doubtful  system- 
atic position,  were  collected  by  Doctor  Abbott  on  Glorioso  Island. 
They  agree  exactly  with  Doctor  Waterhouse's  description,  the  type  of 
which  was  from  the  Seychelles. 

3.  ADORETUS  UMBROSUS,  Fabricius. 

Melolontlia  ttmhroati,  Faijricics,  Ent.  Svtst.,  I,  Pt.  2,  p.  169. 

For  remarks  on  this  species,  see  notes  under  Adoretus  umbrosits, 
Fabricius,  from  the  Seychelles  Islands,  page  090. 

4.  OXYTHYREA  ABBOTTI,  new  species. 

Robust,  shining,  glabrous  above,  very  sparsely  pubescent  beneath, 
dark  casta-neous,  including  antenna1  and  legs;  occiput  and  disk  of 
thorax  black.  Clypeus  shorter  than  in  0.  mariiinalin,  Swarz,  scarcely 
narrowed  at  apex,  feebly  rounded  on  the  sides;  distinctly  but  slightly 
emarginate  at  apex,  densely  and  finely  punctate;  margins  slightly 
depressed.    Front  immaculate,  less  densely  but  more  strongly  punc- 
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tate,  witli  irregular,  smooth  median  Hue.  Thorax  broadest  at  base, 
very  strongly  narrowed  toward  apex:  sides  colored  exactly  as  the  disk, 
broadly  rounded  before  middle,  distinctly  sinuate  before  the  hind 
angles,  which  are  rectangular,  with  obtuse  apex;  base  broadly  rounded, 
with  very  slight  indication  of  einargination  on  each  side  and  in  front  of 
seutellum;  disk  sparsely  but  rather  deeply  punctate  over  the  whole 
surface,  with  eight  impressed  niveous  spots — the  two  largest  are  mar- 
ginal, one  at  the  middle  and  one  in  front,  connected  at  the  margin;  the 
basal  and  discal  pair  in  the  normal  position,  as  in  0.  m<tr<jinitlix;  one  of 
the  specimens  has  still  another  pair  of  spots,  though  very  small,  on  the 
disk  near  the  apex,  as  in  some  specimens  of  0.  mitrtfnuilin.  Seutellum 
smooth,  large,  sharply  acuminate.  Elytra  outlined  as  in  mnrgUialin, 
but  the  strhe  are  less  impressed,  all  coarsely  punctate ;  intervals  nearly 
smooth,  varying  in  width,  but  none  of  them  depressed,  obsoletely  stri- 
gose  at  apex;  the  niveous  spots  are  six  or  seven  each  side — an  elongate 
spot  near  apex  of  seutellum,  a  small  round  one  behind  the  humeral 
callus,  a  large  transverse  spot  just  behind  the  middle  of  margin;  in 
one  specimen  a  small  oblique  one  on  the  disk  inside;  two  spots  just 
before  apical  callus,  the  one  marginal,  the  other  one  near  suture,  the 
apical  spot  touching  the  margin  behind.  Pygidiuin  semicircular,  with 
annular  punctures,  transversely  strigose  at  base,  and  on  each  side  a 
large  niveous  spot.  Ventral  surface  punctate,  with  a  large  transverse 
niveous  patch  covering  the  sides  of  metasternum  and  its  episternutn. 
Abdomen  with  small  round  spots  at  the  sides;  fifth  segment  with- 
out any  trace  of  spines.  Proportion  of  the  legs  and  anterior  tibial  as 
in  murgifnills.  Anterior  femora  with  longer,  grayish-white  ciliation. 
Length,  11  mm.;  width,  li. ~>  mm.  Two  examples. 
Ttjpv.—So.  582,  U.S.X.M. 

This  species  has  the  form  of  0.  maryituilin,  Swarz,  from  South  Africa, 
but  is  larger,  stouter,  and  very  different  iu  the  arrangement  of  the 
niveous  patches. 

5.  CRATOPUS  ABBOTTI.  new  species. 

Elongate,  broader  behind,  convex,  black,  shining,  sparsely  covered 
with  small  rounded  metallic  green  scales  above;  antenna'  and  legs 
rufous.  Antenna'  slender,  sparsely  pubescent;  scape  very  long,  reach- 
ing the  margin  of  thorax,  slightly  clavate  and  eurvate;  lirst  joint  of 
funicle  a  little  longer  than  the  second,  both  elongate;  third  to  seventh 
short,  equal  in  length,  slightly  increasing  in  width;  club  fusiform, 
densely  tomentose,  as  long  as  the  last  four  joints  of  the  funicle  together, 
distinctly  annulate,  the  throe  joints  equally  long,  liostrum  shorter 
than  the  head,  cylindrical,  convex  above,  sparsely  punctate,  each  punc- 
ture with  a  scale.  Eyes  large,  longitudinally  oval,  feebly  prominent. 
Head  slightly  constricted  behind  the  eyes,  sparsely  punctate  and  scaly, 
scales  denser  and  forming  a  longitudinal  vitta  beneath  the  eyes.  Thorax 
slightly  transverse,  truncate  before  and  behind,  strongly  narrowed  and 
constricted  at  apex,  feebly  rounded  on  the  sides  behind,  coarsely,  reticu- 
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lately  punctate,  the  punctures  densely  scaly  at  bottom;  scales  more 
dense  on  the  intlexed  sides  and  spreading  upon  the  anterior  eox;e. 
Scutcllum  small,  glabrous,  smooth.  Elytra  at  base  nearly  twice  broader 
than  thorax,  broadest  behind  the  middle,  acutely  produced  at  apex; 
humeri  obliquely  truncate:  side  margin  serrate  toward  apex:  disk 
coarsely  striatopunctate;  punctures  transverse,  densely  sqnamose  at 
the  bottom ;  intervals  narrow,  smooth;  the  two  or  three  marginal  striae 
deeply  impressed,  rugose  at  base.  Side  pieces  of  meso  and  meta  thorax 
and  sides  of  the  two  first  abdominal  segments  densely  squatnose; 
median  line  of  ventral  surface  nearly  smooth,  sparsely  pubescent.  Legs 
not  scaly,  sparsely  pubescent,  the  median  pair  short,  tin'  posterior  pair 
longer  and  the  anterior  longest;  all  femora  incrassate,  but  the  anterior 
most  strongly,  with  a  small  acute  tooth  beyond  the  middle;  anterior 
tibia}  slightly  eurvate,  acutely  denticulate  on  the  inner  side.  Tarsi 
hairy  above,  without  any  trace  of  scales;  first  joint  slightly  longer  than 
second;  third  very  wide;  claws  large,  connate  at  base,  divergent  at 
apex.  Length,  10  to  12  mm.  Three  examples  from  Glorioso  Island. 
Ti/pe.—^u.  583,  tT.S.N.M. 

This  species  comes  very  near  C.  parcc*qi(<t iiiosus,  Fairmaire,  from  the 
Seychelles,  but  differs  in  the  sculpture  and  particularly  in  the  tarsi, 
that  are  cceruleo-squamose  above  in  Doctor  Fairmaire's  species. 

INSECTS  FROJI  PROVIDENCE  ISLAND. 

This  island,  located  about  midway  between  the  north  end  of  Mada- 
gascar and  the  Seychelles,  is  apparently  very  meager  in  insect  life. 
Doctor  Abbott  brought  home  only  three  species,  one  butterfly  and  one 
moth — both  of  which  also  occur  on  the  African  continent  and  the  Sey- 
chelles— and  the  single  beetle  described  below,  which  is  nearest  allied 
to  the  Micrnlhyrea  tiWubrensis  from  Aldabra  Island. 

MICROTHYREA  PROVIDENCE,  new  species. 

Moderately  robust,  shining,  glabrous  above,  with  impressed  niveous 
spots,  sparsely  hirsute  beneath.  Clypeus  formed  as  in  M.  tuimbilh, 
Schaum,  but  more  narrowed  and  more  deeply  emarginate  at  apex. 
Sides  of  thorax  sinuate  behind  the  middle,  arcuately  narrowed  in  front; 
posterior  angles  subreetangular;  base  broadly  rounded  with  obsolete 
emarginations;  disk  finely  and  sparsely  punctate,  more  densely  at 
apex,  with  six  small,  round  niveous  spots;  one  pair  at  the  front  angles, 
a  larger  pair  marginal  behind  the  middle  and  one  pair  in  front  of 
seutelluni  in  the  normal  position.  Scutcllum  large,  acuminate,  with  a 
few  punctures.  Elytra  outlined  and  sculptured  exactly  as  in  M.  ama- 
bilix,  but  the  niveous  spots  are  much  smaller;  on  each  side  are  three 
sutural  spots,  one  above  and  another  one  behind  the  humeral  umbone, 
two  larger  and  one  smaller  (posterior)  marginal  spots,  and  a  transverse 
apical  spot.  An  additional  spot  occurs  on  the  disk  inside  the  anterior 
Proc.  X.  M.  vol.  xix  1.» 
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marginal.  Pygidium  elevated  at  middle  and  concentrically  strigose, 
at  apex  transversely  aciculate  with  subtruncate  margin;  a  smaller 
niveous  spot  each  side.  Ventral  surface  hairy;  metasteruum  coarsely 
but  sparsely  punctate,  broadly  niveous  at  the  sides;  hind  coxae  partly 
strigose;  abdominal  segments  coarsely  punctate  in  transverse  rows, 
strigose  at  side  margin;  fifth  with  an  obtuse  spine  at  the  lateral  pos- 
terior margin,  sixth  covered  at  the  sides,  seventh  truncate.  Legs 
hairy,  aciculate;  anterior  femora  densely  fimbriate;  posterior  femora 
and  tibia;  strongly  incrassate  (male),  the  former  curvate;  exterior  claw 
of  front  tarsi  very  long,  incrassate  at  middle,  and  contorted.  Length, 
11  mm. ;  width,  7  mm.  Two  males  from  Providence  Island. 
Xype.—Xo.  581,  U.S.X.M. 


CAMBRIAN  BEACHIOPODA:  GENERA  IPHIDEA  AND 
VORKIA,  WITH  DESCRIPTIONS  OF  NEW  SPECIES 
OF  BACH,  AND  OF  THE  G-ENUS  ACROTHELB. 


By  Charles  I).  Walcott, 
Honorary  Curator.  Department  of  Invertebrate  Palaeontology. 


This  IS  the  first  of  a  proposed  series  of  preliminary  papers  on  the 
Cambrian  Bracliiopoda,  to  be  published  in  advance  of  a  memoir  on  the 
subject.  Owing  to  administrative  duties,  only  a  small  part  of  each  year 
can  be  devoted  by  ine  to  paheontologic  studies.  In  the  present  paper 
the  genera  Tphitlett  and  Yorl;id  are  discussed.  Succeeding  papers  will 
treat  of  other  well-known  genera. 

IPHIDEA,  Billings. 

Iphidea,  Billings,  1872,  Can.  Nat.,  uew  ser.,  VI,  p.  477,  fig.  13. 

Micromitra,  Mkek,  1873,  sixth  Ann.  Kept.  U.  S.  Geol.  Surv.  Terr.,  for  1872.  p.  479. 

Iphidea,  Billings,  1871.  Pal.  Foss.,  II,  Pt.  1.  p.  76. 

Iphidea,  Linnai:s>ox,  1876,  Eihang  Till  K.  Svenska  Yet.  Akad.,  Handlingar, 

Xo.  11',  p.  26.    Bracliiopoda  of  the  Paradoxides  Beds  of  Sweden. 
Iphidea,  Walcott,  1886,  Bull.  U.  s.  Geol.  Surv.,  Xo.  30,  p.  100. 
Paterina,  Beecher,  1891,  Am.  Jour.  Sci.,  XLI,  p.  315. 
Iphidea,  Hall  and  Clarke,  1892,  Pal.  X  Y.,  VIII,  Pt.  1,  p.  97. 
Iphidea,  Hall  and  Clarkk,  1892,  Eleventh  Ann.  Rept.  State  Geol.  N.  V.,  p.  219. 
Paterina,  1  Iai.i.  and  Clarke,  1892,  Eleventh  Ann.  Rept.  State  Geol.  N.  Y.,  p.  217. 

The  description  of  the  genus  Iphidea  and  that  of  the  type  species 
were  combined.  At  the  time  of  my  study  of  Kutoryina  and  Iphidea  I 
did  not  agree  with  Mr.  Billings  in  his  reference  of  OboJus  labradoricux 
to  Kutoryina  J  overlooking  the  fact  that  he  had  referred  <>.  labrttdork-un 
to  Iphidea?  Since  that  time  I  have  collected  more  material  represent- 
ing this  group  of  shells,  and  from  its  study  have  come  to  the  conclusion 
that  Mr.  Billings  was  correct  in  referring  0.  labradoricus  to  Iphidea. 
The  ventral  valve  of  0.  labradorieus  has  a  narrow  false  area  of  the  same 
type  as  Iphidea  bclla,  and  the,  characteristic  pseudodeltidium  is  clearly 
shown  in  a  section,  and  it  is  known  to  occur  in  I.  .leulptilix,  Meek,  I. 
omatella,  Unnarsson,  and  I.  pitntiuht,  White.  The  extreme  develop- 
ment of  the  false  area  and  pseudodeltidium  is  found  in  an  undescribed 

1  Bull.  U.  S.  Geol.  Surv.,  No.  30, 1886,  p.  100. 
!  Pal.  Foss.,  II,  Pt.  1,  p.  76. 
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species  of  Jphidea  (J.  superba)  from  the  Middle  Cambrian  Tonto  sand- 
stone of  the  Grand  Canyon  of  the  Colorado.  In  this  form  tlie  ventral 
valve  is  bioadly  conical,  and  the  large  pseudodeltidiuin  projects  back- 
ward at  an  angle  equal  to  that  of  the  slope  from  the  apex  to  the  front.  In 
/.  bella  the  false  area  slopes  more  abruptly  downward,  and  in  I.  ornatella 
it  is  nearly  vertical,  the  pseudodeltidiuin  being  much  shorter  and  pro- 
jecting but  a  short  distance  beyond  the  area.  The  slope  of  the  area 
of  I.  ornatella  is  essentially  the  same  as  that  of  1.  labradorica  var. 
sicantonensis,  which  is  the  type  of  Mr.  Beecher's  genus  Pnterina.  In 
some  specimens  of  the  latter  species  the  beak  projects  so  that  the  slope 
of  the  area  carried  it  forward  to  a  considerable  distance  under  the  beak. 
This  is  also  true  of  I.  pannula. 

The  presence  of  an  apical  foramen  in  1.  bella  and  /.  ornatella  would 
separate  the  genus  from  Paterina,  but,  from  a  careful  study  of  all  the 
evidence  attainable,  I  am  led  to  question  the  presence  of  a  true  apical 
foramen  in  either  species.  Unless  there  are  other  characters  than  those 
shown  by  the  false  area  and  pseudodeltidiuin  and  the  angle  at  which 
they  slope,  it  will  be  impracticable  to  generically  separate  I.  bella  and 
I.  lubradoriciig  and  the  other  species  mentioned. 

In  his  original  description,  Mr.  Billings  says: 

Iu  the  specimen  above  figured  there  is  an  aperture  in  the  beak,  but  in  another 
there  is  no  appearance  whatever  of  a  perforation.1 

Professor  Whiteaves  writes  me,  under  date  of  July  23,  1806,  that 
there  are  no  specimens  or  electrotypes  of  the  types  of  J.  bella  in  the 
collections  of  the  Geological  Survey  of  Canada,  nor  of  the  closely 
allied  species  of  the  same  f;euus  from  Topsail  Head,  mentioned  by 
Mr.  Billings.  Under  the  c  ircumstances,  nothing  can  be  done  but  to 
decide  from  Mr.  Billings's  description  and  figure  the  characters  of  the 
genus  and  species,  and  refer  to  the  species  the  form  that  can  best  be 
identified  with  the  description  and  figure  as  the  specific  type  of  the 
genus.  This  appears  to  be  the  species  from  the  York  limestone  of 
Pennsylvania. 

In  a  fine  series  of  Iphidea  bella  from  the  Lower  Cambrian,  south  of 
Emigsville,  York  County,  Pennsylvania,  the  characteristics  of  the  genus 
and  species  are  strikingly  well  shown.  In  none  of  the  specimens  is  there 
in  the  ventral  valve  an  indication  of  an  apical  pedicle  opening.  The 
dorsal  valve  is  slightly  elevated,  and  in  the  half  dozen  well-preserved 
specimens  no  trace  has  been  observed  of  any  false  area  or  pseudo- 
deltidiuin; but  in  T.  pannula  the  false  area  is  even  more  clearly  defined 
than  in  the  ventral  valve,  and  the  pseudodeltidiuin  is  present  as  a 
depressed  concave  covering  of  more  than  one-half  of  the  triangular 
space  inside  the  narrow  area  on  each  side.  The  area  on  the  dorsal 
valve  has  also  been  observed  in  I.  ornatella  and  J.  labradorica. 

Doctor  Linnarsson,  in  describing  I.  ornatella,  speaks  of  the  presence 
of  a  minute  foramen ;  but,  after  the  study  of  several  finely  preserved 

■  Pal.  Foss.,  II,  Pt.  1,  p.  76. 
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ventral  valves  from  the  Paradoxides  beds  of  Andrarum,  Sweden,  I  am 
led  to  believe  that  what  ho  considered  to  be  an  apical  foramen  is  a 
depression  in  the  apex  of  the  shell  in  front  of  the  incurved  beak,  which 
represents  a  foramen  which  was  present  in  one  of  the  embryonic  (nepi- 
onic)  stages,  and  was  subsequently  lost.  This  would  involve  the 
crowding  out,  as  it  were,  of  the  pedicle  posteriorly,  the  only  evidence 
of  its  presence  in  the  adult  being  the  narrow,  slightly  depressed  slit  at 
the  apex  of  the  valve  in  some  specimens.  The  pedicle  in  the  adult 
shell  is  protruded  between  the  two  valves  and  separated  from  the 
embryonic  pedicle  opening  by  the  growtli  of  a  pseudodeltidium. 

The  examination  of  the  somewhat  closely  allied  form,  /.  pannuht, 
shows  the  presence  in  some  specimens  of  the  apical  depression  and  its 
absence  in  others.  In  an  undescribed  species,  J.  sitjterba,  still  more 
closely  approaching  the  type  /.  bella  in  external  appearance,  there  is 
no  trace  of  an  apical  slit  or  foramen.  In  another  species  associated 
with  /.  xuperba  {I.  erenistria)  the  apex  is  rounded,  while  in  a  somewhat 
similar  but  distinct  form  (1.  /lenlei),  from  the  Gallatin  Kiver  valley  of 
Montana,  the  apical  slit  is  as  clearly  shown  as  in  I.  ornaiella,  but  not 
any  apical  foramen. 

Messrs.  Hall  and  Clarke  illustrate  a  specimen  of  I.  bella  showing  an 
apical  foramen,  but  in  the  description  of  the  figure  the  statement  is 
made  that  the  foramen  is  not  altogether  distinct  in  the  specimen.1 

The  systematic  position  of  the  genus  Iphiilea  appears  to  be  in  the 
Ncotreinata  of  Beecher,2  possibly  with  characters  that  nearly  place 
it  in  the  Protreniata.  If  the  pedicle  was  apical  in  its  early  stages 
and  inclosed  by  shell  growth,  and  subsequently  was  crowded  back 
of  a  pseudodeltidium,  it  passed  through  the  Neotrematic  stage  to  the 
Protrennitic  The  presence  of  an  obscure  listrium  in  front  of  the 
apex  of  I.  bella,  I.  ornatclla,  and  some  specimens  of  pculti,  tends 
to  support  this  view.  We  also  have  to  consider  the  area  of  the  dorsal 
valve  as  shown  in  I.pannula.  In  this  species  there  is  a  rather  deep, 
convex  pseudodeltidium  in  the  ventral  valve,  and  a  clearly  defined, 
depressed  pseudodeltidium  on  the  dorsal  valve  between  the  narrow 
false  areas.  There  is  also  present  a  narrow  median  groove  extending 
from  beneath  the  apex  of  the  valve  to  the  posterior  margin  of  the 
pseudodeltidium.  It  is  similar  in  appearance  to  the  pedicle  groove 
of  the  ventral  valve  of  Obolus  and  Bhinobolus.  This  suggests  that  it 
may  be  the  pedicle  valve;  but  the  presence  of  the  listrium  or  embryo 
pedicle  scar  on  the  conical  valve  is  opposed  to  the  interpretation. 

It  may  be  urged  that  Iphiilea  is  a  true  Atrematic  genus,  the  pedicle 
never  having  been  inclosed  and  the  slit  on  the  ventral  valve  being  only 
a  depression  without  special  significance.  This  may  be  so,  but  the 
impression  it  convoys  to  me  is  that  the  slit  indicates  a  pedicle  open- 
ing near  the  apex  of  the  ventral  valve,  at  an  early  stage  in  its  growth, 

'  Pal.  N.  Y.,  VIII,  Tt.  1,  description  of  pi.  iv,  fig.  8. 
•>  Amer.  Jour.  Sci.,  XLI,  1891,  pp.  354, 355. 
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which  was  subsequently  closed,  the  pedicle  then  protruding  between 
the  valves. 

The  only  interior  of  any  specimen  of  the  genus  thus  far  discovered 
that  shows  a  trace  of  muscular  scars  or  vascular  markings  is  the  inte- 
rior of  the  dorsal  valve  of  I.  imnnulu,  from  near  Koine,  Georgia.  All 
that  is  discernible  in  this  is  a  slight  depression  in  the  cast  of  the 
interior,  about  one-third  the  distance  from  the  beak  to  the  front.  A 
rather  strong  vascular  trunk  arches  forward  on  each  side  of  it,  nearly 
to  the  center  of  the  valve. 

St  rati graph  ic  distribution. — The  genus  ranges  from  the  lowest  known 
Lower  Cambrian  horizon  to  the  upper  portion  of  the  Middle  Cambrian. 
The  species  thus  far  referred  to  the  genus  are  as  follows: 

Lower  Cambrian : 

Iphidea  hella,  Billings. 

labradoriea,  Billings. 

var.  swantonensis,  Walcott. 

pannula,  White. 

prospectensis,  Walcott. 
Middle  Cambrian : 

Iphidea  vmnsiria,  new  species. 

alahamaensis,  new  species. 

loffavi,  new  species. 

ornaiella,  Linnarsson. 

pannula,  White. 

pealci,  new  species. 

pusilla,  Linnarsson. 

ncitlptilis,  Meek. 

stissiixjennix,  Dwight. 

Htiperba,  new  species. 

Ornamentation  of  the  .surface. — One  of  the  most  noticeable  characters 
is  the  surface  ornamentation.  In  the  type  I.  hella  it  is  formed  of  sim- 
ple concentric  stria'  and  lines  of  growth.    This  may  be  called  type  A 


and  to  it  may  be  referred : 

Iphidea  bella  Lower  Cambrian. 

labradoriea  Lower  Cambrian. 

var.  swantonensis  Lower  Cambrian. 

prospeetensis   Lower  Cambrian. 

alabamaenxis  Middle  Cambrian. 

logani  1  Middle  Cambrian. 

pusilla  Middle  Cambrian. 

superha  Middle  Cambrian. 

8ti88i)njen8i»  Middle  Cambrian. 

crenislria  Middle  Cambrian. 

pealei  Middle  Cambrhm. 


The  second  type  (B)  is  represented  by/,  xculptilix,  in  which  the  stria} 
are  more  crenulated  than  in  I.  crenistria,  but  not  sufficiently  so  to  give 
a  diamond-shaped  interspace. 

Type  C  is  a  beautiful  surface,  formed  by  the  union  of  the  crenulated 
striae  so  as  to  make  a  fine  network  of  raised,  obliquely  arranged  lines 
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that  divide  the  surface  into  minute  pits  that  give  the  impression  of 
finely  woven  cloth.  I.  ornatella  a.nd  T.  piuuiula  represent  this  type. 
Among  other  genera  it  may  be  found  in  Trcittittis;  and  the  second  type 
of  surface,  as  shown  by  I.  seiUptilin,  is  frequently  seen  on  LinguleUa. 

IPHIDEA  SUPERBA,  new  species. 

(Plate  LIX.figB.  1,  la-i  .) 

Iphidea  tif.  ?  oritaieUa,  1892,  Halt,  and  Clarkk,  Pal.  N.  Y.,  VIII,  Pt.  1,  pi.  IV, 
figs.  6,  7. 

Ventral  (pedicle)  valve  subcorneal,  with  a  minute  beak  incurving  over 
the  pseudodeltidiutn.  <  "ardinal  slope  slightly  flattened,  so  as  to  merely 
indicate  an  imperfectly  defined,  rather  narrow  area.  In  some  specimens 
the  curvature  of  the  shell  is  practically  continuous  to  the  base  of  the 
pseudodeltidium.  Pseudodeltidium  broad,  convex,  with  its  lower  mar- 
gin broadly  arched,  so  as  to  leave  a  considerable  space  between  it  and 
the  line  of  the  general  plane  of  the  shell. 

Dorsal  (brachial)  valve  slightly  convex;  most  elevated  a  little  in  front 
of  the  small  beak  which  projects  slightly  over  the  broad  open  (?)  del- 
thyrium.  No  traces  of  a  false  area  or  a  pseudodeltidium  have  been 
observed. 

Surface  with  rather  strong  concentric  stria3,,  and  a  few  somewhat 
obscure  lines  of  growth.  On  the  ventral  valve  the  stria1  extend  around 
to  and  cross  the  pseudodeltidium.    Shell  substance  corneous. 

This  is  one  of  the  larger  species  of  the  genus,  being  surpassed  in  size 
only  by  /.  labrculorieo.  It  is  clearly  distinguishable  from  I.  bella  by 
its  larger  size,  more  depressed  ventral  valve,  and  the  form  of  the 
pseudodeltidium.  The  dorsal  valves  of  the  two  species  are  quite  simi- 
lar. It  differs  from  I.  pealvi  in  its  broad  pseudodeltidium,  false  area, 
and  surface  markings. 

One  specimen  has  a  length  of  it  mm.  and  a  little  greater  width.  The 
area  is  vertical,  the  pseudodeltidium  being  broken  away. 

Formation  and  locality. — Middle  Cambrian,  Tonto  Terrane,  Ohuar  and 
and  Xunkoweap  valleys,  Grand  Canyon  of  the  Colorado.    (No.  264-'9, 

r.s.x.M.) 

IPHIDEA  LOGANI,  new  species. 

(Plate  LIX,  figs.  2,  2a,  •>)>.) 

Ventral  (pedicle)  valve  conical,  transverse  in  outline  at  base,  almost 
semicircular.  Beak  minute,  incurving  over  the  pseudodeltidium. 
Cardinal  slopes  rounded  and  flattened  so  as  to  form  a  fairly  well 
defined  false  area  that  is  broken  by  a  very  wide  triangular  space. 
Pseudodeltidium  arched  upward,  forming  a  narrow,  sloping  shelf 
beneath  the  beak,  the  angle  of  slope  from  the  summit  of  the  shell 
over  the  beak  and  pseudodeltidium  being  nearly  the  same  as  that  of 
the  slope  from  the  summit  to  the  front. 

Surface  marked  by  very  fine  concentric  stria;  and  somewhat  coarser 
lines  of  growth.    Under  a  high  power  slight  traces  of  radiating  strhe 
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may  be  observed.  The  concentric  stria)  pass  around  over  the  false 
area  and  eross  the  pseudodeltidium.    Shell  substanee  corneous. 

This  .specimen  was  received  from  Professor  J.  F.  Wliiteaves  as  one  of 
the  types  of  /.  belln.  It  differs,  however,  so  materially  from  the  descrip- 
tion of  that  species  and  the  figure  illustrating  it  that  1  found  it  neces- 
sary to  give  it  a  distinct  specific  designation,  and  I  take  pleasure  in 
naming  it  after  Sir  William  10.  Logan. 

The  specimen  bears  the  label  "Trois  Pistoles,  ]SG\s,  T.  C.  Weston.'' 
It  was  collected  from  a  bowlder  in  the  conglomerate  at  that  locality. 
It  is  probably  of  Middle  Cambrian  age,  but  this  can  not  be  stated  with 
certainty,  as  there  are  no  associated  fossils.  Mr.  Billings  speaks  of  the 
occurrence  of  fragments  of  trilobites  in  the  bowlder  containing  this  type 
of/,  bella.    He  does  not  mention  the  genera  or  species. 

The  species  approaches  most  nearly  /.  croiistria  in  its  short  pseudo- 
deltidium  and  finely  striated  surface.  It  differs,  however,  in  the  char- 
acter of  the  surface  stria',  the  form  of  the  false  area,  and  the  pseudo- 
deltidium. 

Formation  and  locality. — Conglomerates  at  Trois  Pistoles  on  the  St. 
Lawrence,  Province  of  (Quebec.  The  conglomerates  of  this  formation, 
according  to  Sir  "William  E.  Logan,  form  nine  separate  layers,  from  2 
to  10  feet  thick,  bedded  in  gray,  calcareous  sandstone.  The  geologic 
age  of  the  deposit  containing  the  matrix  is  supposed  to  be  1'pper  Cam- 
brian or  Lower  ( Irdovician.  The  age  of  the  bowlders  can  be  determined 
only  by  the  fossils  found  in  each. 

IPHIDEA  PEALEI,  new  species. 
(Plate  LIX,  figs.  3,  3a-3c.) 

Ventral  (pedicle.)  valve  subcorneal,  beak  slightly  incurving  over  the 
pseudodeltidium.  Cardinal  slope  flattened  to  form  a  narrow  false  area, 
which  is  clearly  defined  from  the  curvature  of  the  shell  by  slightly 
elevated  thread-like  ridges.  Pseudodeltidium  comparatively  narrow, 
strongly  convex,  and  arched  below.  The  stria?  of  growth  cross  the 
false  area  and  arch  over  the  delthyrium. 

Dorsal  (brachial)  valve  moderately  convex,  and  without  any  special 
characteristics  to  distinguish  it  from  the  same  valve  in  I.  hclla,  I. 
supefba,  and  J.  labrarforica. 

Surface  marked  by  fine  concentric  stria'  and  lines  of  growth  that  are 
usually  plain,  but  in  some  examples  are  slightly  erenulated.  In  such 
instances  fine  radiating  lines  or  stria'  are  also  shown.  Shell  substance 
corneous. 

In  the  most  perfectly  preserved  specimens  there  is  a  slight  slit  or 
depression  near  the  apex  of  the  ventral  valve,  but  there  is  no  trace  of 
a  perforation  or  apical  opening. 

This  species  approaches  /.  sculpt  His  in  some  examples  of  the  ventral 
valve.  It  differs  mainly  in  the  narrow  pseudodeltidium  and  (he  char- 
acter of  the  surface  markings.  It  might  be  considered  as  a  form  inter- 
mediate between  T.  bella  and  T.  seiil/tlHix. 
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Specific  name  in  honor  of  Doctor  A.  C.  1'eale,  who  collected  the  type 
specimen. 

Formation  and  locality. — Middle  Cambrian,  Flathead  Terrane.  North 
of  East  Gallatin  Itiver,  north  of  Hillsdale,  Montana.  Also,  on  the  east 
side  of  Gallatin  liiver  above  Gallatin  City.    (Xo.  2C430,  C.S.X.M.) 

IPHIDEA  CRENISTRIA,  new  species. 

(Plate  LIX,  ligs.  4,  4<j,  46.) 

Pedicle  valve  subconical,  beak  nearly  apical,  curving  slightly  over  to 
the  pseudodeltidinin.  False  area  very  narrow,  separated  from  the 
curvature  of  the  shell  by  being  turned  somewhat  abruptly  backward. 
Pseudodeltidium  comparatively  broad,  but  decidedly  short  as  compared 
with  that  of  I.  bella  or  I.  superba.  It  is  more  of  the  type  of  7.  labrtdor- 
/(•«.  It  is  strongly  arched,  leaving  a  broad,  high  space  between  it  and 
the  plane  of  the  shell. 

Dorsal  (brachial)  valve  unknown.  Surface  of  ventral  (pedicle)  valve 
marked  by  very  tine,  slightly  crenulated  strife  that  are  so  crowded  on 
the  false  area  that  they  are  nearly  lost,  and  only  one  or  two  varices  of 
growth  and  a  few  stria'  are  shown  on  the  pseudodeltidium.  Xo  traces 
of  an  embryonic;  foramen  are  seen,  save  the  slight  slit  at  the  apex  of 
the  shell. 

This  species  is  clearly  distinguishable  from  other  described  forms  of 
the  genus  by  its  highly  arched  pseudodeltidium  and  crenulated  surface 
stria'. 

Formation  and  locality. — Middle  Cambrian,  Tonto  Terrain;.  In  thin 
intercalated  limestone  layers  near  head  of  Xunkoweap  Valley,  Grand 
Canyon  of  the  Colorado.    (Xo.  2(>431,  CS.X.M.) 

IPHIDEA  ALABAMAENSIS,  new  species. 

(Plate  LIX,  tigs.  5,  5a.) 

In  following  the  Lower  Cambrian  rocks  southward  from  Vermont,  the 
first  type  of  Iphidea  met  with  is  I.  xti/miniiensis,  which  occurs  in  the  Mid- 
dle Cambrian  of  Dutchess  County,  Xew  York.  This  is  fairly  well  dis- 
tinguished by  its  surface  characters  from  I.  labradorica  and  its  variety 
sicunlonensix,  but  at  the  next  locality  to  the  south,  in  eastern  Tennessee, 
four  miles  north  of  Kogersville,  in  the  llogersville  shale  of  the  Middle 
Cambrian,  was  found  a  form  that  is  practically  identical  with  the  north- 
ern species  or  its  variety,  as  far  as  it  is  possible  to  compare  specimens 
preserved  in  limestone  with  those  preserved  in  shale.  The  same  form 
also  occurs  in  the  Middle  Cambrian  shales  of  the  Cowan  Creek  section, 
Cherokee  County,  Alabama.  There  is,  however,  a  difference  in  the  sur- 
face stria'  that  distinguishes  it  from  I.  labradorica  and  its  variety  and  I. 
$tis8t7Ujensis.  It  is  the  tendency  to  crenulation  of  the  stria'  in  nearly 
all  the  specimens  that  have  been  examined.  This  in  extreme  cases 
goes  so  far  as  to  approach  tin;  suil'are,  so  characteristic  of  I.  panntda. 
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The  form  can  not  well  be  identified  with  the  elosely  related  J.  labradorica 
or  its  variety  sicaiitoncnxix,  or  I.  stinxinijcnsi,s,  on  account  of  these  pecul- 
iar surface  characters,  and  the  name  I.  alabamaeiisin  is  proposed  for  it. 

In  general  form  of  the  valves  this  species  is  the  same  as  I.  labradorica 
and  I.Htissiniji  nsis.  The  specific  difference  from  them,  as  far  as  known, 
is  in  the  surface  character.  The  convexity  of  the  valves  is  unknown, 
owing  to  the  compression  of  the  shells  in  the  shale,  and  we  have  no 
information  of  the  area  or  the  psoudodeltidium.  It  may  be  that  with 
the  obtaining  of  better  material,  especially  from  the  limestone,  this 
species  will  be  referred  to  as  a  variety  of  I.  stissinyensis.  Shell  sub- 
stance corneous. 

Formation  and  locality. — Middle  Cambrian,  Coosa  Valley  shale,  Cowan 
Creek  section,  Cherokee  County,  Alabama;  also  in  Rogersville  shale, 
4  miles  northeast  of  Itogersvillc,  Tennessee,  back  of  Big  Creek,  south- 
east of  Harlans  Knob.    (No.  2<i4o2,  U.S.X.M.) 

YORKIA,  new  genus. 

Shell  inarticulate,  subcircular  to  suborbicular  in  outline.  Apex 
of  ventral  (pedicle)  valve  perforate,  marginal,  with  a  false  area  and  a 
pseudodeltidimn.  The  cast  of  the  interior  of  the  valve  shows  a  fora- 
men which  penetrated  obliquely  upward  aud  backward  through  the 
thick  umboual  portion  of  the  shell.  Two  narrow  furrows  converge 
from  the  side  of  the  foramina]  opening  toward  the  longitudinal  mesial 
depression  and  then  diverge  toward  the  antero  lateral  portions  of  the 
shell. 

The  dorsal  (brachial)  valve  has  a  well-defined  area  and  an  obscure 
pseudodeltidiuni.  The  interior  of  this  valve  has  a  pair  of  broad,  diverg- 
ing, shear-shaped  furrows  passing  directly  forward  from  the  beak  for 
a  short  distance  and  then  diverging  to  the  outer  margin,  but  not  suf- 
ficiently to  affect  the  outward  curve  of  the  inner  margin. 

Shell  substance  probably  calcareous.  External  surface  marked  with 
more  or  less  prominent  concentric  striic  and  lines  of  growth. 

Tyi>c. —  Yorl'ia  wan  ner  i. 

The  area  and  pseudodeltidiuni  of  the  ventral  valve  resemble  the 
same  parts  in  Trematobolitx  inxigaix,  Matthew,1  but  the  foramen  is 
quite  different,  and  generally  the  interior  of  the  dorsal  valve  also  serves 
to  distinguish  the  forms.  To  Disci itopsis,  Matthew,2  there  is  a  resem- 
blance in  the  markings  of  the  interior  of  the  dorsal  valve.  Discinopsis, 
however,  is  founded  upon  a  small,  apparently  corneous  shell,  which 
so  far  as  known,  has  no  area  or  pseudodeltidiuni,  and  it  is  closely 
related  to  Acrothele.  Vorkiu  differs  from  Acrothclc  in  its  pronounced 
area,  substance  of  shell,  and  place  of  origin  of  vascular  trunks.  I  do 
not  know  of  any  other  genus  of  the  Siplionotretidw  with  which  it  can 
be  compared. 

'  Can.  Eer.  of  Sci.,  V,  isn:i,  ]>.  277. 
sPal.  X.  V.,  VIII,  Pt.  1,  lSSC,  p.  105. 


NO.  1120. 


715 


YORKIA  WANNERI,  new  species. 
(Plato  LX,  tigs.  1,  lo-le.) 

Shell  subcircular  to  suborbicular  in  outline,  moderately  convex,  with 
the  apices  of  the  valves  marginal.  Ventral  (pedicle)  valve  highest 
at  the  beak,  which  is  truncated  by  a  circular  foraminal  opening;  car- 
dinal slope  angular  and  slightly  incurved,  so  as  to  form  a  narrow 
false  area  on  each  side  of  the  slightly  convex,  rather  broad  pseudo- 
deltidium.  Numerous  casts  show  the  pseudodeltidimn,  false  area,  and 
a  large  filling  or  cast  of  the  foramen  which  extended  obliquely  backward 
through  the  thickened  umbonal  portion  of  the  shell  to  the  apex.  On  a 
cast  of  the  interior  of  the  valve  there  are  two  elongated  muscular  or 
vascular  (probably  the  latter;  impressions  that  extend  from  the  antero- 
lateral base  of  the  foraminal  opening  inward  to  nearly  the  median  line, 
and  then  diagonally  outward  toward  the  anterior  lateral  margin  of  the 
shell.  There  is  also  a  slight  median  longitudinal  ridge  that  corresponds 
to  a  depression  in  the  interior  of  the  shell.  (Plate  LX,  figs,  lb,  1<-.)  In 
other  casts  strise  or  lines  only  are  shown  radiating  outward  from  the 
base  of  the  foramen.  Fine  transverse  stria'  cross  the  narrow  area  and 
then  incurve  and  cross  the  pseudodeltidimn. 

The  dorsal  (brachial)  valve  lias  a  well-defined  area,  with  an  obscure 
pseudodeltidimn  parting  it  midway.  The  cast  of  the  interior  of  the 
valve  shows  two  broad,  shear-shaped  diverging  ridges  that  extend  from 
near  the  apex  to  the  center  of  the  shell.  Numerous  vascular  markings 
extend  outward  from  the  ridges.  These  ridges  may  indicate  the  mus- 
cular scars  or  merely  the  main  trunks  of  the  vascular  depressions. 
The  surface  of  the  area  is  marked  by  flue  transverse  stria'  that  abruptly 
incurve  toward  the  front  of  the  area,  so  as  to  follow  along  its  anterior 
margin  to  the  pseudodeltidium. 

The  surfaces  of  both  valves,  as  shown  in  the  casts,  are  smooth,  except 
where  marked  by  concentric  lines  of  growth. 

Shell  substance  unknown,  but  probably  calcareous.  It  is  dissolved 
away  in  all  the  specimeus  in  the  collection,  only  the  impression  of  the 
shell  remaining  in  the  decomposed  arenaceous  limestone. 

This  species  occurs  in  abundance,  associated  with  BHUnr/sella  fen 
tinata,  Hyolitkex  umerieamis,  Salterclln  cornea,  new  species,  and  frag- 
ments of  Olenellus. 

Formation  and  locality. — -Lower  Cambrian,  York  Terrane,  on  left 
bank  of  Codorus  Creek,  one-eighth  of  a  mile  below  Meyer's  ilill,  near 
Emigsville,  1  miles  north  of  York,  Pennsylvania.  (No.  20433,  L'.S.N.M.) 

YORKIA  ?  WASHINGTONENSIS,  new  species. 
(Plate  LX,  fig.  3.) 

Ventral  (pedicle)  valve  longitudinally  ovate,  depressed,  convex. 
Area  and  pseudodeltidium  invisible,  but,  from  the  character  of  the  for- 
amen and  its  resemblance  to  the  foramen  of  1".  wamieri,  it  is  probable 
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that  the  area  was  somewhat  similar  to  the  area  of  that  species.  The 
cast  of  the  iuterior  of  the  ventral  valve  shows  a  rather  long,  large 
foramen,  in  advance  of  which  two  ridges  (vascular  trunks)  diverge 
somewhat,  as  in  the  ventral  A'alve  of  Y.  icanneri.  There  is  also  present 
a  short  longitudinal  depression  in  the  cast,  which  indicates  a  corre- 
sponding mesial  ridge  just  in  advance  of  the  foramen.  The  surface  of 
the  interior  of  the  shell  is  marked  byline  concentric  lines  and  very 
fine  interior  ridges.    Shell  substance  apparently  corneous. 

This  species  is  founded  upon  two  semicasts  of  the  ventral  valve, 
preserved  in  compact  gray  limestone.  The  shell  appears  to  be  very 
thin  over  the  outer  portions  and  thick  over  the  umboual  region. 

The  generic  reference  is  somewhat  doubtful,  owing  to  the  close 
generic  relations  of  Yorhia,  Acrothele,  and  Piscinopxix.  The  foramen 
and  form  of  the  vascular  trunks  suggest  .Yorkia,  while  the  shell 
substance  and  surface  characters  are  more  those  of  Acrothele. 

Formation  ami  locality. — Lower  Cambrian,  one-fourth  mile  east  of 
Salem,  Washington  County,  New  York.    (N'o.  L'(il34,  U.S.N.M.) 

ACROTHELE  DECIPIENS,  new  species. 
(Plate  LX,  fig.  2.) 

General  form  of  the  ventral  (pedicle)  valve  nearly  circular,  the  length 
and  breadth  being  nearly  the  same ;  moderately  convex,  most  elevated 
at  the  apex,  which  is  truncated  by  a  rather  large  foraminal  opening. 
Cardinal  slopes  rounded,  forming  an  obscure  false  area  on  each  side  of 
the  flattened  pseudodeltidiuni,  which  appears  to  have  a  slight  groove 
down  its  center.  Surface  marked  by  fine  concentric  striae  and  lines  of 
growth,  which  pass  around  back  over  the  area  and  pseudodeltidiuni. 
Shell  substance  corneous,  or  it  may  be  phosphatic.  The  shell  has  the 
same  appearance  as  Acrottulc  and  Linnurssonia. 

Only  one  specimen  of  this  shell  was  found  associated  with  Linnars- 
soniri  and  fragments  of  Olrncllim.  in  a  fine  gray  limestone  interbedded 
in  the  Lower  Cambrian  shale.  It  resembles  quite  strongly  the  ventral 
valve  of  Discinopsis  gulielmi,  Matthew,  illustrated  by  Hall  and  Clarke.1 
It  differs,  however,  in  the  presence  of  an  obscure  pseudodeltidiuni,  and 
for  the  present  I  prefer  to  place  it  with  Acrothele  until  more  is  known 
of  the  genus  Diseinopsh. 

Formation  anil  locality. — Lower  Cambrian,  York  Terrain',  miles 
north  of  Stoner's  Station,  York  and  Wrightsville  Railroad,  York 
County,  Pennsylvania.    (No.  26435,  r.S.X.M.i 

ACROTHELE  BELLULA,  new  species. 
(Plate  LX,  figs.  4,  ia-ie.) 

General  form  of  valves  subcircular,  moderately  convex.  Yential 
(pedicle)  valve  highest  at  the  apex  and  perforated  by  a  circular  fora- 
men, in  1  rout  of  which  there  are  two  small,  short,  sharp  spines.  The 
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cardinal  slope  forms  a  narrow,  rounded,  obscure  false  area  on  each  side 
of  a  small,  low,  slightly  convex  pseudodeltidiimi.  Both  the  area  and  the 
pseudodeltidiuin  are  scarcely  observable  in  most  specimens.  On  casts 
of  the  intet  ior  the  pseudodeltidium  is  more  plainly  shown  (Fig.  4e),  but 
the  general  surface  of  the  exterior  of  the  shell  rounds  into  the  false 
area,  with  scarcely  any  line  of  demarcation.  A  section  of  the  cast  of 
the  ventral  valve  indicates  that  it  was  thin  at  the  margin,  increasing 
in  thickness  toward  the  apex,  where  it  was  as  thick  in  proportion  as  in 
the  ventral  valve  of  the  YorUa  ininneri.  The  cast  Fig.  4c  shows  that 
on  the  interior  of  the  shell  there  is  the  opening  of  a  large  foramen 
which  tapers  to  a  small  apex,  and  that  just  in  advance  of  the  foramen  a 
short  median  depression  occurs,  on  each  side  ot  which  a  slight  elon- 
gated tubercle  arose.  Outside  of  the  tubercle  a  small,  elongated, 
depressed  muscle  scar  is  seen,  which  was  separated  ironi  a  deep, 
strongly  marked  vascular  sinus  by  a  very  narrow,  sharp  ridge.  The 
vascular  trunks  start  on  the  sides  of  the  pseudodeltidium,  just  back  of 
the  foraniinal  opening,  curving  around  it  to  the  central  muscle  scars 
and  then  extending  forward  to  the  center  of  the  shell.  Small,  round, 
lateral  sears  appear  to  be  indicated  back  of  a  sharp  ridge  that  bounds 
the  postero-latei  al  margin  of  the  vascular  trunks. 

Dorsal  (brachial)  valve  with  a  nearly  transverse  hinge  line  that  is 
considerably  narrower  than  the  greatest  width  of  the  shell.  The  car- 
dinal slope  forms  a  rather  narrow  area,  which  is  broken  midway  by  a 
low,  slightly  convex  pseudodeltidium.  The  cast  of  the  interior  shows 
that  there  was  present  in  the  interior  of  the  shell  a  median  ridge  that 
extended  from  under  the  beak  forward  beyond  the  center  of  the  shell; 
on  each  side  of  the  median  ridge,  beneath  the  umbonal  portion  of  the 
shell,  a  hollow  occurs  between  the  ridge  and  what  appears  to  bo  a 
slightly  depressed  path  of  advance  of  a  muscle  scar.  The  features 
described  occur  upon  a  siliceous  cast  preserving  the  natural  convexity 
of  the  shell.  In  a  compressed  specimen  in  the  shales  in  which  the 
siliceous  nodules  occur,  the  median  ridge  is  well  shown,  and  extends 
to  the  center  of  the  shell,  where  a  pair  of  small  anterior  muscle  scars 
rest  against  it.  In  front  of  the  sears  the  ridge  sends  off  a  number  of 
fine  lines  or  stria'  toward  the  front  of  the  shell;  the  autero-lateval  scars 
occur  on  each  side  of  the  ridge,  about  one-half  the  distance  from  the 
beak  to  the  front  margin  of  the  shell.  The  postero  lateral  scars  are 
also  indicated  toward  the  postero  lateral  margin. 

Surface  of  both  valves  marked  by  very  fine  concentric  stria'  and 
extremely  fine  radiating  Hues  of  growth.  Substance  of  shell  corneous. 
It  is  not  preserved  in  the  siliceous  nodules,  but  is  shown  as  a  black, 
almost  phosphatic  shell  in  the  shales. 

Formation  ami  lomWy. — Middle  Cambrian,  Coosa  shales,  Cowans 
Creek,  Cherokee  County,  Alabama.    (No.  2ii4.'!(i,  U.S.X.M.) 
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Fig.  1.  Iphidea  euperba   711 

1.  Dorsal  valve,    x  3. 

la.  Summit  view  of  ventral  valve,    x  6. 
1  &.  Posterior  view  of  ventral  valve,   x  6. 

1  e.  Side  view  of  ventral  valve,    x  6. 

2.  Iphidea  logani   711 

2.  Summit  view  of  ventral  valve,    x  8. 

2  a.  Side  view  of  ventral  valve,    x  8. 

2  6.  Posterior  view  of  ventral  valve,    x  8. 

3.  Iphidea  pealei   712 

3.  Summit  view  of  ventral  valve,    x  6. 

3  a.  Side  view  of  ventral  valve,    x  6. 

4.  Iphidea  crenistria-  -   713 

4.  Summit  view  of  ventral  valve,    x  6. 

4  a.  Side  view  of  ventral  valve,    x  6. 

4  6.  Posterior  view  of  ventral  valve,    x  6. 

5.  Iphidea  alabamaensis   713 


5.    Summit  view  of  a  compressed  ventral  valve,    x  6. 
5  a.  A  small  compressed  dorsal  valve,    x  6. 

5  6.  Enlargement  of  the  surface  side  of  a  portion  of  the  surface  of 
fig.  5. 

Plate  LX. 

Fig.  1.  Yorkia  wanneri,  new  species     715 

1.    Exterior  of  ventral  valve,  with  side  outline,    x       From  cast 

taken  in  natural  matrix. 
1  a.  Natural  cast  of  a  ventral  valve,with  posterior  view  of  area,  x  3. 
1 6.  Cast  of  interior  of  a  ventral  valve,  with  side  outline,    x  2. 
1  c.  Enlargement  of  posterior  half  of  fig.  lb. 
1  d.  Cast  of  interior  of  a  dorsal  valve,  with  side  outline,    x  2. 
1  e.  Enlargement  of  the  area  and  posterior  portion  of  the  interior 

of  ft  dorsal  valve.    From  a  cast  taken  in  a  natural  matrix. 


2.  Acrothele  decipiens,  new  species   716 

2.  Exterior  of  a  ventral  valve,    x  6. 

3.  Yorkia%  icaahingtonensis,  new  species   715 

3.  Natural  semcast  of  the  interior  of  a  ventral  valve,   x  4. 

4.  Acrothele  hellula,  new  Bpecies   716 


4.    Exterior  of  a  ventral  valve,  x  6.  Taken  from  cast  in  a  natural 

matrix  in  a  siliceous  nodule. 
4  a.  Compressed  ventral  valve  in  shale,    x  6. 
4  6.  Natural  cast  of  the  interior  of  a  ventral  valve,    x  8. 
4  c.  Interior  of  dorsal  valve.   Taken  from  a  natural  cast  of  the 

interior  occurring  in  a  siliceous  nodule.  x16. 
4  d.  Natural  cast  of  an  interior  of  a  dorsal  valve,    x  6. 
4  e.  Cast  of  the  interior  of  a  dorsal  valve  occurring  in  shale,   x  6. 
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DESCRIPTION'S  OF  SIX  NEW  MAMMALS  FROM  NORTH 
AMERICA. 


By  Edgar  A.  MeARNS,  M.  D., 
Assistant  Surgeon,  United  states  Army. 


Among  the  collections  of  mammals  lately  made  by  tlio  writer  in  the 
southwestern  part  of  the  United  States  are  several  forms  that  appear 
to  be  new  to  science.  These  are  described  in  the  present  paper,  together 
with  an  apparently  new  species  of  wood  rat,  sent  to  me  for  determi- 
nation by  Doctor  J.  A.  Allen,  curator  of  mammals  in  the  American 
Museum  of  Natural  History,  Xew  York. 

THOMOMYS  FULVUS  INTERMEDIUS,  new  subspecies. 
INTERMEDIATE  POCKET-C  iOPHER. 

Type. — Xo.  Utiih  L'.S.X.M.  (Collection  International  Boundary  Com- 
mission). Adult  male,  from  the  aspen  and  spruce  zone  at  the  summit 
of  the  Iluachuca  Mountains,  Aiizona;  altitude,  0,000  feet.  Collected 
by  Mr.  F.  X.  Holzner,  September  0,  1893.    Original  number,  1013. 

Description  of  type. — Slightly  smaller  than  Thomomys  fulriix,  equaling 
T.  peregrinus.  General  color  mars  brown,  with  a  broad  dorsal  area  of 
plumbeous  black  extending  from  nose  to  rump.  Feet  and  tail  soiled 
white.  When  the  pelage  is  worn,  the  plumbeous  underfur  shows  through 
between  the  tips  of  the  hairs  of  the  under  surface.  Length,  220  mm.; 
tail,  lili;  hind  foot,  24.    Sknll,  31.5  by  22. 

Geographies}  range. — The  Boreal  Zone  of  the  chain  of  mountains  con- 
necting the  Colorado  Plateau  with  the  Plateau  of  Mexico. 

lieiixt  /7,-.v. — This  form  is  intermedia  te  between  Thomomys  ful  v  tis  ( Wood- 
house)  and  T.  pcregrinns,  Merriam,  though  in  some  respects  peculiar. 

DIPODOMYS  MITCHELLI,  new  species. 

TIBURON  ISLAM)  KANGAROO  RAT. 

Two  specimens  of  a  new  kangaroo  rat,  closely  related  to  JMpodomys 
merriaini  simiolus,  Rhoads,  have  recently  been  sent  me  by  Mr.  -I.  AY. 
Mitchell,  who  trapped  them  on  Tiburon  Island,  in  the  Gulf  of  California, 
Mexico.  Mr.  Mitchell  has,  for  some  time  past,  been  engaged  in  making 
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explorations  in  western  Sonorii,  and  visited  Tiburon  Island  in  company 
with  Mr.  \V  J  McGee,  of  the  Bureau  of  Ethnology,  in  December,  1S9.). 
With  a  meager  supply  of  traps,  Mr.  Mitchell  succeeded  in  capturing 
two  species  of  small  mammals — a  JHpodomys  and  a  Peromyscas — both 
of  which  differ  from  the  forms  found  on  the  adjacent  mainland  of 
Sonora,  though  plainly  showing  that  they  originated  from  them. 

Type. — >"o.  03188,  TJ.S.X.M.  (Collection  International  Boundary  Com- 
mission). Adult  female,  skin  and  skull,  from  Tiburon  Island,  Gulf 
of  California,  Mexico.  Collected  by  .Mr.  J.  W.  Mitchell,  December  23, 
ISO.".    Original  number,  3. 

Description  of  type. — Similar  to  IHpodomys  merriami  simiolus,  llhoads, 
but  slightly  smaller,  with  much  shorter  ears  and  stronger  coloration. 
As  in  the  case  of  the  Tiburon  Island  mouse,  described  beyond,  the  tail 
is  much  more  heavily  coated  than  that  of  the  corresponding  mainland 
species:  the  dark  baud  on  its  upper  and  under  surfaces  being  jet  black 
in  J),  initeiielli,  mostly  light  drab  in  J),  m.  simiolus.  The  ears  are  more 
densely  clothed  than  in  I).  m.  simiolus,  and  are  almost  black  instead  of 
buffy  white.  The  dark  stripe  on  the  under  side  of  the  hind  foot  of  D. 
merrinmi  (typical)  is  obsolete  in  the  subspecies  simiolus,  but  in  the 
present  species  reappears,  and  it  is  intensely  black.  The  body  is  col- 
ored like  simiolus,  except  that  the  sides  are  more  of  an  ochraceous  buff, 
and  the  back  has  more  black  admixed;  the  under  pelage  having  a 
darker  slate  color.  The  tail  is  bushier  at  the  extremity  than  in  the 
several  forms  of  />.  merriitmi. 

A  second  specimen  (No.  63187,  IT.S.N.M.,  adult  male)  agrees  in  size 
and  coloration  with  the  type.  Length  of  tail  vertebra',  140  mm.,  hind 
foot,  3S.5;  skull,  30.5  by  22.5;  nasal  bones,  length,  13.3. 

Remarks. — I  have  compared  this  insular  form  with  Dipodomys  merri- 
ami melauirrus,  described  by  Doctor  Men-iani 1  from  San  Jose  del  Oabo, 
Lower  California,  and  found  it  to  be  quite  different.  It  is  easily  dis- 
tinguished from  it  by  its  paler  and  different  coloration,  and  by  the 
smaller  amount  of  black  on  the  tail. 

PEROMYSCUS  TIBURONENSIS,  new  species. 
TIBURON  ISLAND  DESERT  MOUSE. 

Type. — No.  03180,  l  .S.X.M.  (Collection  International  Boundary  Com- 
mission). Adult  male,  skin  and  skull,  from  Tiburon  Island,  Gulf  of 
California,  Mexico.  Collected  by  Mr.  J.  W.  Mitchell,  December  25, 
1895.    Original  number,  1. 

Description  of  type. — Smallest  of  the  desert  mice,  its  hind  foot  meas- 
uring but  19  mm.,  and  car  from  notch,  10;  skull,  24  by  12  mm.  Color 
above,  drab  gray,  thickly  mixed  with  black;  sides,  ochraceous  cinna- 
mon; under  parts  white;  cars  purplish  black,  almost  naked;  tail  quite 
densely  coated  with  blackish  hairs.    Compared  with  P<-romyseiis  eremi- 
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cus  its  skull  is  smaller,  higher  posteriorly,  narrower  and  depressed 
anteriorly.  The  audital  tmllie  are  much  less  developed,  and  the  incisive 
foramina  and  interpterygoid  fossa  wider.  The  teeth  are  considerably 
smaller.  ■  This  species  was  taken  on  Tiburon  Island  by  my  friend,  Mr. 
J.  \V.  Mitchell,  who  accompanied  Mr.  McGee,  of  the  Bureau  of  Eth- 
nology, on  his  exploration  in  the  region  inhabited  by  the  Seri  Indians, 
during  the  season  of  1895-90.  This  insular  form  was  evidently  derived 
from  the  rerontysais  eremicus  of  the  adjacent  mainland,  from  which  it 
differs  in  being  much  smaller,  with  a  darker  coloration,  more  hairy  tail, 
and  in  having  certain  cranial  peculiarities. 

PEROMYSCUS  STEPHENSI,  new  species. 

PALM  DESERT  MOl'SE. 

Type. — Xo.<;i()20,  IJ.S.X.M.  (Collection  International  Boundary  Com- 
mission). Adult  female,  skin  and  skull,  from  the  lowest  water,  on  the 
wagon  road,  in  a  cauyon,  at  the  eastern  base  of  the  Coast  llauge  Moun- 
tains, San  Diego  County,  California,  near  the  .Mexican  boundary  lino. 
Collected  by  Doctor  Edgar  A.  Mea.rns,  May  9.  1894.  Original  number, 
3512. 

Description  of  type. — Similar  externally  to  L'tromyscux  creittiats,  but 
smaller,  with  a  longer  tail  and  much  paler  coloration.  1'pper  surface 
grayish  cream  buff,  deepening  to  a  pale  oehraceous  buff  on  sides  and 
rump;  tail  slightly  dusky  above,  white  below,  hairy  at  end;  feet  and 
under  surface  white;  whiskers  mostly  colorless;  ears  and  soles  naked, 
the  former  slightly  pubescent.  Length,  19.'?  inm.;  tail  vertebra'.  108  (to 
end  of  hairs,  111);  ear  from  crown,  16;  ear  from  notch,  18.5;  distance 
between  eyes,  8;  diameter  of  eye,  3.8;  length  of  longest  whisker,  39; 
from  tip  of  nose  to  eye,  11.8;  to  center  of  pupil,  11;  to  car,  20;  to  tip 
of  ear,  40;  to  occiput,  20.5;  to  end  of  outstretched  hind  limb,  125;  fore 
limb,  measured  from  olecranon  to  end  of  longest  claw,  21 ;  length  of 
hand,  9.7;  its  longest  claw,  1.4;  hind  limb,  measured  from  knee-joint 
to  end  of  longest  claw,  38;  length  of  hind  foot,  19;  longest  claw  of 
pes,  1.7.  The  skull  is  strongly  depressed  anteriorly,  with  the  rostrum 
produced  and  the  nasals  projecting.  The  zygomatic  arches  are  incurved 
and  convergent  anteriorly  to  meet  the  sloping  zygomatic  processes,  this 
feature  recalling  the  configuration  of  young  skulls  of  the  other  species 
of  Pcromyscus  in  which  the  brain-case  has  outgrown  the  face,  though 
in  this  case  we  have,  the  opposite  condition,  the  facial  portion  being 
unusually  elougated.    Xamed  for  Mr.  Frank  Stephens,  of  California. 

NEOTOMA  ATTWATERI,  vnew  species. 

ATTWATKU'S  WOOD  RAT. 

Doctor  J.  A.  Allen  recently  sent  me  seven  skins  and  live  skulls  of 
what  proves  to  be  a  new  species  of  Xi-ofowa,  with  permission  to  com- 
pare them  with  the  material  in  the  United  Slates  ^National  Museum 
Proc.  N.  M.  vol.  xix  40 
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and  deterniine  then),  as  lie  was  of  the  opinion  that  they  were  not  Xco- 
toma  iiic.civuiuf  to  which  he  had  previously  with  much  doubt  provision- 
ally referred  them.  This  surmise  is  quite  correct.  The  specimens  in 
question  represent  a  wholly  different  group  of  round-tailed  wood  rats, 
not  closely  related  to  .Y.  mex'minn  or  to  any  of  the  western  species  of 
the  Mexican  boundary  region.  A  glance  suffices  to  show  that  it  is  not 
the  Texan  wood  rat  (.T.  micrapus,  liaird).  In  coloration  it  resembles 
.V.  lotwoiloit  of  Merriam,  from  farther  south,  ill  San  Luis  Potosi,  Mexico; 
but  it  is  less  reddish,  and  has  smaller  ears  than  that  species.  Com- 
pared with  Y.  lenaxloH,  its  skull  exhibits  important  differences  in  the 
size  and  shape  of  the  post -palatal  notch,  in  the  teeth,  and  in  the  much 
greater  length  of  the  nasal  bones  and  rostrum.  Comparison  with  the 
members  of  the  X.  jlnriitunu  group  from  the  neighboring  .States — Louis- 
iana, Mississippi,  Indian  Territory,  and  Kansas — shows  it  to  be  a  closely 
related  form.  The  skull,  including  the  teeth,  agrees  almost  exactly 
with  A',  iloriilami.  Lxternally  it  differs  only  ill  having  a  softer  and 
liner  coat,  a  much  more  hairy  tail,  and  a  paler  and  grayer  coloration 
Members  of  the  flori/laiia  group  have  been  described  from  Nebraska 
and  Kansas,  nnder  the  names  Xrotmrnt  ixrilrfii,  Merriam,1  and  X.  r<uu- 
pestrix,  Allen.-  From  these,  .V.  attiruteri  differs  in  several  minor  cra- 
nial characters,  as  veil  as  in  the  color  and  texture  of  the  furry  coat. 
It  is  not  improbable,  however,  that  all  of  these  forms  may  prove  to  be 
but  geographic  races  of  A'.  JU>ritl<ui<t. 

Type.—'S:t.  Hftl.  Am.  Mas.  Nat.  Hist.  Adult  female,  collected  De- 
cember 1*'.  1805,  at  Laecy's  ranch  ("high  land,  covered  with  oak,  and 
rocky'*),  on  Turtle  Creek,  Kerr  County,  Texas,  by  Mr,  H.  P.  Attwater. 
Original  number,  1113. 

Dcxcfiption. — No.  1-_!)1  (Collection  of  the  American  Museum  of  Nat- 
ural History,  New  York)  is  a  tine  old  male,  in  perfect  winter  pelage, 
killed  February  .1,  189G.  The  ears  are  small,  like  those  of  X.  Jloritlnua. 
Tail  well  covered  with  hair.  Pelage  long,  dense,  and  soft.  1'pper  sur- 
face of  body  oehraceous  buff,  mixed  witli  grayish  above  and  strongly 
lined  with  black;  sides  clearer  oehraceous  buff.  Outer  surface  of  limbs 
light  gray.  Under  surfaces  creamy  white.  Feet  all  white  but  the  heel, 
which  is  light  plumbeous.  Whiskers  black  or  colorless,  and  very  long 
(SO  nun.).  Upper  side  of  head  smoke  gray.  The  under  pelage  is  dark 
plumbeous  on  the  upper  and  white  on  the  lower  side  of  the  body.  The 
tail,  which  is  sharply  bicolored,  is  mouse  gray  above  and  white  below. 

The  type  is  patchy,  having  small  areas  of  smoke  gray  in  the  general 
yellowish  brown  of  the  upper  surface.  Mr.  Attwater's  measurements 
are:  Length.  387  mm.;  tail  vertebra-,  17S;  hind  foot,  -'}!). 4. 

Half-grown  young  are  smoke  gray  above,  drab  gray  on  the  sides,  and 
wiiite  below;  upper  side  of  tail,  mouse  gray. 

The  skull  of  the  type  measures  52  by  27  mm.  in  its  greatest  diameters. 

'Proc.  Hinl.  S,„  .  Wusli.,  IX,  July  2,  1S1H.  ]>.  123. 
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It  is  similar  in  shape,  ntid  in  its  dental  characters,  to  that  of  Scotoma 
jhridomt,  from  which  it  differs  only  in  being  Hither  high  in  the  frontal 
region,  with  the  zygomatic  arches  more  prominent  posteriorly.  The 
live  skulls  examined  have  a  prominent  crest  on  the  basioccipital  bone, 
which  is  absent  in  .V.  Jloridaiut.  The  rostral  portion  of  the  skull  is  as 
long  as  that  of  ..V.  Jforidaua,  the  nasal  bones  measuring  -0  mm.  in  length. 
The  teeth  agree  closely  with  those  of  X.  floridtum. 

For  the  materials  used  in  making  these  comparisons  1  am  indebted 
to  Doctor  C.  Hart  Merriani  and  the  authorities  of  the  United  States 
National  Museum. 

This  species  is  named  in  honor  of  Mr.  II.  1*.  Att  water,  of  San  Antonio, 
Texas. 

ERETHIZON  EPIXANTHUS  COUESI,  new  subspecies. 

AKIZONA  roi.-orpiNK. 

Iii  1S87  I  collected  a  small  porcupine  in  the  Mogollon  Mountains  of 
central  Arizona,  which  differed  in  important  respects  from  both  the 
Canadian  porcupine  {Erethizon  dormtus)  nnd  the  Pacific  Coast  speeics 
{Erethizon  cpi.nuitluts);  but  owing  to  the  lack  of  materials  for  a  satis- 
factory comparison,  I  abstained  from  naming  the  new  form.  At  the 
present  time,  owing  largely  to  the  efforts  of  Mr.  Frederick  W.  True, 
curator  of  the  department  of  mammals,  the  United  States  National 
Museum  is  possessed  of  a  very  respectable  series  of  American  porcu- 
pines from  localities  extending  from  Labrador  to  Pennsylvania  in 
the  Kast,  and  from  Alaska  to  Arizona  in  the  West.  The  Arizona  porcu- 
pine differs  so  widely  from  E.  dormtus  that  comparison  is  unnecessary. 
E.  epLraiithit.s  was  described  by  Brandt 1  from  Jive  specimens  from  the 
west  coast  of  North  America  (California  and  Unalaska)  in  the  museum 
at  St.  Petersburg.  The  line  series  of  skins  and  skulls  from  Alaska  and 
northern  California,  collected  by  -Messrs.  McKay,  Townsend,  True, 
Prentiss,  and  others,  furnish  excellent  material  for  comparison  of  the 
Arizona  form  with  true  Erethizon-  cpi.ranthus;  which  latter  is  a  much 
larger,  yellower,  and  more  richly  colored  animal. 

The  name  lhjstri.v  pilosiis,  applied  by  Doctor  Woodhou.se  to  the 
porcupine  of  New  Mexico,  -  is  preoccupied  by  the  llystrix  pilosus  of 
Richardson. J 

For  reasons  not  apparent,  Gray's  name,  Erethizon  (Eehinoprocta) 
rvfenrensj  based  on  an  animal  from  il  Columbia,"  has  long  figured  in  our 
mammalogies  ;is  a  synonym  of  Erethizon  eptxaufhiis  Brandt. 

Having  exhausted  the  list  of  synonyms  without  finding  a  name  that 
can  be  applied  to  the  Arizona  porcupine,  I  take  pleasure  in  naming  it 
in  honor  of  Doctor  Klliott  Cones,  who  collected  the  type  specimen  (No. 
I sMi  U.S.N.M.),  at  Fort  Whipple,  Arizona, 

1  Mem.  Acad.  St.  Petersburg,  is:;,",,  IX,  pi.  i  (animal),  figs.  1-1  (skull). 
<J  Sitgreavea's  Kxpedition  down  the  Zum  and  Colorado  Rivers,  1S53,  p.  54. 
"Fauna  Boreal i- Amur k-ami.  I,  1SL'!>,  p.  214. 
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Description. — Smaller  than  Ercthhmi  < pi.ntnthus,  with  larger  external 
and  jnternal  organs  of  hearing  and  a  much  paler  and  duller  coloration. 
Dorsum  covered  with  white  quills,  which  are  narrowly  pointed  with 
brown  and  mixed  with  very  long  and  rigid  hairs,  many  of  which  are 
broadly  tipped  or  banded  at  base  with  whitish ;  color  darkest  on  middle 
of  rump.  MiiK7.lv.  feet,  and  under  surface  of  body,  brown,  with  more 
or  less  admixture  of  gray-tipped  hairs. 

Two  specimens  (Nos.  and  -fVift-,  U.S.X.M.)  collected  by  Doctor 
C.  13.  li.  Kennerly,  on  I  till  AVilliams's  Fork,  an  Arizona  tributary  of  the 
Colorado  liiver,  are  in  good  winter  coat,  having  been  killed  in  Decem- 
ber or  January  of  the  year  l.s.">3  or  l.So-l.  The  long,  coarse  hair  is  yel- 
lowish instead  of  grayish  white,  and  the  quills  of  the  dorsal  surface 
are  concealed  by  dense,  woolly  underfill-,  which  is  absent  in  the  Fort 
Whipple  specimen,  which  appears  to  have  been  killed  in  summer.  A 
specimen  collected  by  the  writer  in  the  Mogollon  Mountains,  Yavapai 
County,  Arizona  (No.  2401,  Collection  of  the  American  Museum  of 
Natural  History,  New  York),  agrees  with  the  above  except  that  it  is 
paler  and  grayer,  having  a  dusty  appearance. 

Crditiid  clt«ntctcr8. — The  skull  shows  the.  type  specimen  to  have  been 
nearly  adult,  the  teeth  being  mature,  although  the  cranial  sutures  are 
quite  evident  and  the  osseous  crests  but  slightly  developed.  Selecting 
for  comparison  a  specimen  of  similar  age  from  northern  California, 
collected  by  Mr.  Charles  H.  Townsend,  the  most  striking  difference, 
aside  from  the  much  larger  size  of  the  California  specimen — -which 
measures  98  mm.  in  total  length  against  so  iu  the  type  of  the  subspecies 
coHcai — is  the  enormous  development  of  the  audital  bulla  in  the  Arizona 
animal,  in  which  it  measures  21  by  16.7  mm.  against  19  by  15  in  the 
California!!.  Other  skulls  from  Arizona  and  New  Mexico  bear  out 
these  characters,  though  I  am  unable  to  detect  any  other  cranial  differ- 
ences.   None  of  the  specimens  examined  were  measured  when  fresh. 


THE  FOOD  PLANTS  OF  SCALE  INSECTS  (COCCIDvE). 


liy  T.  13.  A  CoCKERKLI.. 
Entomologist  of  the  iVWt'  Mexico  Agricultural  Experiment  Station. 

Introduction. — It  is  not  pretended  that  the  following  summary  is 
complete;  to  make  it  so  would  involve  a  much  more  elaborate  search 
through  the  scattered  literature  than  the  writer  has  now  opportunity 
for;  and  even  then,  a  few  months  would  inevitably  bring  new  records, 
and  make  it  incomplete  again.  It  is,  however,  hoped  that  the  sum- 
mary will  be  of  service,  as  bringing  together  the  great  majority  of  the 
records,  and  iudicating  to  the  horticulturist  what  scale  insects  he  may 
expect  to  tiud  on  any  given  plant  or  group  of  plants.  While  it  can  not 
be  regarded  as  valid  negative  evidence,  it  presents  a  large  mass  of  facts 
which  are  of  great  importance  from  several  points  of  view.  Two  prac- 
tical points  may  be  emphasized — one,  the  unexpected  number  of  coccids 
found  on  many  of  the  cultivated  trees  and  shrubs;  and  the  other,  the 
frequency  with  which  species  dangerous  to  fruit  trees  will  occur  on 
ornamental  plants,  which  may  be  carried  from  place  to  place  and  be 
the  means  of  disseminating  the  scales. 

In  preparing  the  summary,  it  has  been  found  in  many  cases  neces- 
sary to  correct  the  names  of  the  plants  given  by  writers  on  Coccidie. 
It  is  much  to  be  desired  that  entomologists  should  be  more  careful  to 
correctly  cite  the  names  of  plants  they  have  occasion  to  mention. 

A  card  catalogue  of  host  plants  of  Coccida?  is  in  preparation,  and 
may  be  seen  at  the  United  States  Department  of  Agriculture.  It  may 
be  possible  some  day  to  complete  it  and  publish  a  second  and  com- 
plete edition  of  the  present  essay.  Such  a  second  edition  would  be 
much  larger  than  the  present,  for  not  only  would  it  contain  all  the 
scattered  records  of  the  past,  but  very  numerous  additions,  which  will 
be  found  in  Green's  forthcoming  monograph  of  the  Ooccida-  of  Ceylon, 
and  other  works  projected  or  in  preparation. 

It  must  of  course  be  understood  that  the  plants  given  as  the  hosts 
of  Coccida'  have  been  in  very  many  cases  so  infested  only  since  they 
came  into  cultivation.  It  would  be  very  desirable  to  distinguish  in 
every  case  between  the  endogenetic  and  exogenctic.  coccids  on  a  plant; 
and  also  between  those  exogenetic  in  a  state  of  nature,  and  those  only 
so  in  cultivation.  But  to  do  this  would  require  more  information  than 
we  at  present  possess. 

Proceedings  U.  S.  National  Museum,  Vol.  XIX— No.  1 1 2Q 
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The  abbreviations  used  will  be  understood  by  all  eoecidologists;  but 
it  may  be  mentioned  that  "Sign.  Jissai"  is  Signoret's  "  Kssai  sur  les 
Coehenilles,"  "Coinst.,  2d  Cornell  Kep."  is  Comstock's  18s;i  report  as 
entomologist  of  Cornell  University  Experiment  Station,  "Tr.  N.  Z.  Inst." 
is  the  Transactions  of  the  Now  Zealand  Institute,  and  "Scale  Ins.  N. 
Z."  is  Maskell's  work  on  the  Seale  Insects  of  Xew  Zealand. 

RANUNCULACEyE. 

Dactyl  opius  destructor  Comstock  (—  citri  Risso)  has  been  found  on  the  garden  Ptron'ui. 
(Howard,  Hull.  r>,  Div.  Knt.,  U.  S.  Dept  Agric,  p.  17.)  Sasaki  records  Diaspis 
paUlliformis  from  P.  moutan. 

DILLENIACE^E. 

A  small  order  of  tropical  and  Australian  trees  and  shrubs.  llibher- 
tia,  much  the  largest  genus,  contains  a  number  of  species  cultivated  in 
greenhouses. 

II.  linearis,  Robert  Brown,  and  H.  rirgiita,  Robert  Brown,  both 
natives  of  Australia,  are  the  food  plants  of  Dactylopiiis  hibbertiw,  Mas- 
kell.  This  is  a  dark  purple  mealy  bug,  resting  on  a  cushion  of  yellow 
cotton.1 

MAGNOLIACE^E. 

Treesof  Asia  and  Xortli  America,  with  some  representatives  in  South 
America.  In  Australia  and  New  Zealand  the  order  is  represented  only 
by  a  few  species  of  Drimys ;  D.  colorala,  liaonl,  in  New  Zealand,  sup- 
ports Mytiluspis  ilrimyilis.  Maskell,  and  Jnylisia  puleUu,  Maskell.  Coin- 
stock  quotes  Maskell  as  to  Mytilusi-iis^orrfylinitlis,  Maskell,  being  also 
found  on  Drimys.  Two  species  of  the  genus,  at  least,  occur  in  cultiva- 
tion. 

Coquillett  records  the  exogenctic  Aspidiotus  nerii,  Bouclie,  on  the 
Xorth  American  Miii/iidHii  fatiilii,  Liiiiuvus  (yranili  flora,  Linmeus). 

Leeanium  InlipUeriv,  Cook,  which  is  very  likely  the  same  as  the 
undescribed  Coei-its  liriodenilri  of  the  last  century,  infests  Liriixlcuih  oii 
tulipifera,  Lininens. 

The  Asiatic  Magnoliace;i'  certainly  should  be  searched  for  Coccids. 

ANONACEA 

A  large  order  of  tropical  trees,  several  being  valuable  for  their  fruit. 
The  Sweet  Sop.  Anomt  squamosa,  Linna'us,  is  a  native  of  tropical  Amer- 
ica, and  in  Jamaica  is  infested  by  Lwaninm  liemispharieum,  Targioni- 
Tozzetti,  and  Daetylophis  rirgaius,  Cockerell.  It  has  also  been  taken 
for  the  sake  of  its  fruit  to  India,  where  it  becomes  a  food  plant  of 
Taeliariiia  lama,  Kerr2  and  the  unrecognizable  Covens  trieltotlrs,  Ander- 
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son.  The  Sour  Sop,  Atwiia  muricata  Linna-us,  is  a  small  tree,  native  of 
tlie  West  Indies;  on  it  are  found  Lccaitium  hemispha'ricum,  Targioni- 
Tozzetti,  and  Ccroplastcs  deniidatus,  Cockerell.  Anonachcrimolia,  Miller 
(syn.  tripciala),  is  also  neotropical,  but  in  Fiji  it  supports  Lrcanium 
chiriimd'nv,  Maskell,  which,  however,  is  now  considered  a  synonym  of 
tlie  wide-spread  1j.  linuftdtitit. 

The  laneewood  of  Jamaica  (Bocayca)  is  the  host  plant  of  Veroplastes 
'puutiicciisis,  White. 

MENISPERMACE^E. 

A  large  order  of  tropical  climbiug  plants.  Tinoxpora  (olim  Moii- 
spcrmum)  cordifolia  is  recorded  as  supporting  the  unrecognizable  Coccus 
aaijcncs,  Anderson,  in  India. 

BERBERIDE^E. 

The  pahearctic  Berbcris  vulgaris  is  the  food  plant  of  Lccaiiium  bcrbcr- 
hlis,  Schrauk. 

CRUCIFER^. 

A  boreal  species,  Arabia  striata,  produces  Astiridccaiiiiiiu  arahitlis, 
Lielitenstein. 

CISTINE^E. 
Lccaniudiaspis  sartloa,  Targioui-Tozzcfti,  is  found  upon  Cistus. 

VIOLACE^E. 

Cultivated  violets  in  Jamaica  are  infested  by  Dactylopius  rirgatiis, 
Cockerel!,  and  Orlhczia  insii/nis,  Douglas.  In  New  Zealand  Milicyiiis 
ramiflorus,  Forster,  produces  Ohionaspis  dyso.njli,  Maskell;  and  Jlymen- 
niithcrii  crassifolia,  Hooker,  is  the  food  of  Ctenochiton  hymenunthcrtv, 
Maskell:  lHaxpix  sitntali,  Maskell,  occurs  on  Mclict/tus. 

PITTOSPORE^E. 

Pittospontm  is  a  comparatively  large  genus  of  small  trees  and  shrubs, 
with  often  flagrant  flowers.  Maskell  records  Fioriitia  astclia1,  Maskell, 
on  the  New  Zealand  P-  ttnuifolinm,  (laertner;  and  F.riacaccus  para- 
doxus, Maskell,  and  .Parlatoria  pittitxpori,  Maskell,  on  the  Australian 
P.  inidiiiatinii,  Ventenat.  He  also  records  from  Piltosporum,  species 
not  stated,  Ctcnucliiton  pcr/arat us,  Maskell,  G.  riridis,  Maskell,  and 
Dactylopius  iilaucus,  Maskell.  In  cultivation  in  this  country  the  species 
of  Piltosporum  seem  rather  subject,  to  the  attacks  of  exogenetic  coccids ; 
Coi]uillett  mentions  Iccri/a  pitrchasi,  Maskell,  and  Lecanium  licspcridum, 
Linnieus. 

Jiursaria  consists  apparently  of  only  two  species,  one  in  Australia, 
the  other  in  the  Philippine  Islands.  The  former,  B.  spinosa,  is  infested 
by  Eriococcus  eucalypti,  Maskell,  and  E,  tepperi,  Maskell. 
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CARYOPHYLLEyE. 

In  Europe  Stellaria  holostea  supports,  in  common  with  various  other 
low  plants,  Orthezia  urticce,  Linniuus.' 

TAMARISCINE^E. 

A  small  order,  best  known  by  the  Old  World  genus  T(/»in>  i.c,  common 
in  cultivation.  T.  galliea  of  Mount  Sinai  and  other  localities  produces 
the  (loxsyparia  mannifera,  Hardwick.  In  cultivation,  I  have  found  the 
tamarisk  free  from  coccids,  but  Coquillett  records  lcerya  pnreliasi, 
Maskell,  exogenetically  upon  it. 

Fouquiera  splendent;,  one  of  the  most  curious  native  plants  of  New 
Mexico  and  northern  Mexico,  commonly  used  for  hedges,  is  rarely  found 
infested  by  Dactylopius  totrnsendi,  Cockerell. 

HYPERICINE^E. 

The  unrecognizable  Coccus  hyperieonix,  Gmelin,  is  recorded  from  the 
European  Hypericum  perforatum. 

GUTTIFERvE. 

A  large  order  of  tropical  trees  and  shrubs,  mostly  American  and 
Asiatic.  Clusia  alba,  Jaequin,  is  attacked  by  Iccrya  montserrati'iisix, 
Riley  and  Howard,  in  Trinidad.  Mammea  amcrieana,  Linnjeus,  is  cul- 
tivated in  the  Sandwich  Islands,  and  there  infested  by  Vnirinaricb 
mammen;  Maskell,  which,  however,  may  be  exogenctic.  At  any  rate, 
no  such  Pnlrinaria  has  been  found  on  the  maminee  in  the  West  Indies. 

TERNSTRCEMIACE^E. 

Another  fairly  large  order, well  known  from  the  camellia  and  tea  plant, 
both  now  referred  to  the  genus  Camellia.  Sehima  erenata  is  cited  as  a 
food  plant  of  Taehardia  lacea,  Kerr.  The  common  camellia,  G.  japoniea, 
a  native  of  Japan  and  China,  is  much  attacked  by  scale  insects  in  cul- 
tivation. The  list  is  Aspidiotus  spinosus,  Comstock,  A.  rapa.r,  Comstock, 
A.  degencratus,  Leouardi,  Fiorinia  Jiorinia:  var.  camellia;  Comstock, 
Parlatoria  perejandei,  Comstock,  var.  camellia:,  Comstock,  I'lilrinaria 
i-amellicola,  Signoret,  Leeanium  hespcridum,  Liuna'us,  L.  olere,  Bernard, 
L.  hemispha'ric}ti>t,  Targioni-Tozzetti.  Ghermes  camellia:  of  Iioisduval 
can  not  now  be  identified;  it  can  not  well  be  what  Signoret  called 
Anpidiolus  camellia;  which  is  A.rapax.  Boisduval's  insect  was  also 
found  on  the  tea  plant.  Aspidiotux  duplex,  Cockerell,  was  found  by 
Mr.  Ehrhorn  on  camellia  from  Japan,  at  a  Japanese  nursery  in  San 
Francisco.    Ceroplastes  eeriferus,  Anderson,  was  found  by  Mr.  Craw  on 

1  Douglas,  Trans.  Ent.  Soc.  Loncl.,  1881,  p.  298. 
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camellia  from  Japan,  and  sent  to  me  l>y  Mr.  Ehrlimn.  The  tea  plant, 
Camellia  Iheifera,  also  produces  several  coccids.  Maskell  reports  from 
it  Geroplastes  ceri/erus,  Anderson,  and  in  America  Comstock  records 
OerophiH ten  floridensis,  Oomstock.  Mr.  E.  0.  Ootes  has  published1  a 
useful  account  of  the  insects  which  attack  the  tea  plant  in  India;  the 
coccids  he  gives  as  follows:  Ghionuxpix  thece,  Maskell,  Axpidiotus  Hares- 
cans,  Green  (syn.  A.  them,  Maskell),  A.  transparent,  Green,  Lecanium 
coffea,  Nietner.  Green  has  recorded  that  Lecanium  riride,  Green,  is 
occasionally  fouud  upon  tea.  According  to  Green  in  a  letter  to  the 
writer,  also,  his  Axpidiotus  jlavcscens  is  a  J)iuspis,  and  therefore  not 
identical  with  Axpidiotus  them,  Maskell,  which  is  a  valid  species. 
Parlatori  athece,  Cockerell,  occurs  on  the  tea  plant  in  Japan. 

DIPTEROC  ARPE^-E. 

An  order  of  tropical  trees.  Two  species  of  Shorca  are  infested  by 
Tachardia  lacca,  Kerr,  in  India. 

MALVACEAE. 

A  world-wide  order,  made  familiar  by  such  plants  as  cotton  and 
Hibiscus.  .  Vlaiiianthnx  and  Hoheriu  are  antipodean  genera;  the  former 
supports  Ctenochiton  deprcsxux,  Maskell,  the  latter,  Hriococeus  hoheriw, 
Maskell,  Fiorin'm  strieta,  Maskell,  and  Cliionaxpix  dysoxyli,  Maskell. 
The  species  of  the  latter  genus  is  H.  populnea,  A.  Cunningham  (syn. 
angustifolia,  Baoul).  The  Indian  Ki/dia  calucina,  Roxburgh,  is  one  of 
the  food  plants  of  Tachardia  lacca,  Kerr.  The  forms  of  Abutilon  in 
cultivation  oiler  exogenetic  coccids ;  thus  Lounsbnry  reports  Orthezia 
insignix,  Douglas,  Coquillett  Lecanium  oleic,  Bernard,  and  Gillette 
and  Baker  give  a  record  of  Lecanium  hexperidum,  Linmcus.  In 
England,  Xewstead  found  Lecanium  minimum,  Xewstead.  Malva- 
viscus  also  is  infested  by  Othcsia  insiqnis,  Douglas;  while  in  Mexico 
M.  arboreus,  Gavanilles,  and  M.  accrifolius,  Presl,  support  Ceroplaxtes 
ceri/erus,  Anderson  (syn.  or  var.  dngcsii).  The  latter  insect  was  found 
by  Professor  Townsend  at  Cuautla,  Mexico,  on  Hibiscus. 

The  various  varieties  of  cultivated  Ifibixcux  are  decidedly  subject  to 
coccid  attacks.  In  the  West  Indies  they  suffer  especially  from  Lecunimn 
depressum,  Targioni-Tozzetti ;  but  also  from  Chionuspix  minor,  Maskell, 
of  which  there  is  a  curious  variety  having  the  habit  of  burrowing 
under  the  epidermis;  this  was  found  by  Mr.  Barber  in  Antigua.  The 
ordinary  form  of  G.  minor  is  sometimes  excessively  abundant  on  the 
plants.  Aspidiotus  articulatus,  Morgan,  occurred  on  an  Hibiscus  labeled 
JI.  purpureus  forma  semiplena;  I  am  not  clear  whether  this  was  11.  pur- 
pureus,  Porster,  which  is  not  cited  in  Nicholson's  Dictionary  of  Garden- 
ing, or  H.  syriacus,  Linmcus  forma  purpureus  Hortorum.  According  to 
Kiley,  Asterolecanium  pustulans,  Cockerell,  is  found  on  Hibiscus  in 


'  Inil.  Mns.  Notes,  1895. 
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Florida.  Ill  Tampico,  .Mexico,  Townseud  found  a  variety  of  Vonchngpig 
mi;irtrri,  Cockerel!,  on  Hibiscus.  There  are,  in  addition,  several  quite 
problematical  species  reported  from  the  same  genus  of  plants:  Fulfill- 
aria  ccstri,  Bouchc,  Lecanium  bromcli(C,  Coccus  crion,  Anderson,  and  0. 
trichodes,  Anderson.  Tlie  last  two  are  from  H.  rosa-sinensis.  II.  (Abel- 
moschug)  egculciilus.  Linmcus,  is  a  food  plant  of  Diaspis  amygdali.  The 
unidentified  Coccus  oogenes,  Anderson,  lives  ou  Thespesia  (olivn  Hibiscux) 
popul  nea, Lmn:m$.  In  Jamaica  the  cotton  {tlossypium  barbadense)  grown 
about  the  town  of  Kingston  becomes  infested  by  Dactylopius  rirgatus, 
Coekerell,  Chionaxpig  minor,  Maskell,  and  IHagpig  amyydali,  Tryon.  In 
China,  on  cotton,  is  the  unrecognized  Diaspis  or  rather  Chionaxpig  gos- 
sypii,  Fitch. 

Professor  C.  II.  T.  Townseud  wrote  me  from  Brownsville,  Texas, 
April  8,  1895: 

I  mail  you  herewith  sorao  scales  I  found  on  cotton  the  other  day.  They  are  all  I 
have.    Could  find  no  more.    It  is  the  first  scale  I  have  ever  found  on  cotton. 

The  material  was  very  scanty,  but  with  little  doubt  belonged  to 
Lecanium imbricatum,  Coekerell.  Professor  Townseud  had  the  follow- 
ing note  on  the  fresh  specimens: 

Liver-colored,  very  convex,  oblong,  with  a  broken  longitudinal  carina.  Scale 
transversely  and  rather  irregularly  ribbed  on  sides.  The  broken  keel  shows  a  whiter 
surfacethan  the  rest.  Lengthof  large  scale,  -U mm. ;  width, 3mm.;  height 2  mm.  or 
slightly  over.    Smallest  scale  is      mm.  long. 

STERCULIACEjE. 

A  large  order  of  tropical  herbs  and  trees.  The  Indian  Eriola'na 
hookeriana,  Wight  and  Arnot,  is  a  food  plant  of  Tucliardia  lacca,  Kerr. 
Comstock  records  Lecanium  olew,  Bernard,  from  li  Brachaton"  meaning 
perhaps  ISraehycliitmi.  Sasaki  reports  Diaspis  patclli/ormis,  Sasaki, 
from  Men'ulia  platani/olia. 

TIL.I  ACE^E. 

A  cosmopolitan  order  of  over  three  hundred  species,  (ircicia  r.rcclsa, 
Vahl  (syn.  rothii),  a  native  of  the  oriental  and  Ethiopian  tropics, 
exhibited  some  exogenetic  Ceroplaslcx  foridensig  when  cultivated  in 
Jamaica.  Triumfetta  rhomboidea,  Jacquin,  also  in  Jamaica,  nourished 
some  Ceroplastcs  eerifcrus,  Anderson.1 

The  temperate-zone  genus  Tiiia  supports  several  coccids,  namely 
Agpidiotvx  aiicyius,  Putnam,  A.  tilia;  Signoret,  Mytilaspis  pomoruni, 
Bouchc,  Pulrinuria  innnmeriibilis,  Kathvon,  Lecanium  tilia',  Cook, 
Xylococcug  Jilifcrng,  Loew,  and  the  problematical  Lecanium  rayabumlum, 
Kaltenbach.  The  species  of  Tilia  infested  is  not  in  every  case  clear. 
1j.  tilia'  and  X.  Jilifcrng  are  from  T.  yrnndifolia,  more  correctly  called 
T.  platyphyllos,  Scopoli.   Axpidiotus  tilia'  and  Mytilaxpix  linearis  {pomo- 


1  Amer.  Nat..  lsir»,  p.  731. 


NO.  1122. 


PROCEEDINGS  OF  THE  NATIONAL  MVSEI'M. 


731 


rum)  have  occurred  on  the  same,  recorded  by  Signoret  as  T.  plalyiihylla. 
Signoret  also  gives  M.  linearis  as  from  T.  sylrestris  and  Mia  from 
T.  communis,  which  is,  I  suppose,  T.  vulyaris,  Itayne. 

Apeiba  tibottrbou,  Aublct,  a  native  of  Guiana  and  Venezuela,  exhibits 
a  few  Aspidiotus  personatus,  Comstock,  and  A.  articulatus,  Morgan, 
when  cultivated  in  Jamaica. 

The  Sew  Zealand  Elaocarjuis  dentatus  supports,  according  to  Mas- 
kell,  Ctenochiton  ekeocar pi.  Maskell,  G.jlarus,  Maskell,  Tiiglisia  oruala, 
Maskell,  and  Eriococcus  pallidas,  Maskell.  The  Australian  E.  cyaneus, 
Sims,  in  cultivation  in  this  country,  has  yielded  (Jliianaspis  bielaris, 
Comstock,  as  reported  by  Comstock. 

ZYGOPHYLLEvE. 

A  small  and  diverse  order  of  herbs,  shrubs,  and  trees.  In  Jamaica 
Dactylapius  ririjutus,  Cockerell,  is  found  upon  Tribulus  cislaiiles.  The 
Larrca  diraricata  or  me.cicana  of  the  arid  region  of  North  America 
exhibits  in  Arizona  Tachardia  larreic,  Comstock,  and  in  the  Mesilla 
Valley  of  Xew  Mexico  Iccrya  rilcyi,  Cockerell,  and  Davlylnpias  ton-n- 
sendi  var.  steel ii,  Cockerell.  It  is  curious  that  I  have  never  been  able 
to  find  T.  larreir  in  New  Mexico,  though  the  Ijirrea  is  so  abundant. 

In  Jamaica  the  beautiful  lignuin-vita'  tree  (d iiaiacuin  officinale)  is  a 
food  plant  of  Ceroplastes  cirripedi/ormin,  Comstock,  0.  Horidcnsis,  Com- 
stock, <!.  dcprcssns,  Cockerell,  Icerya  rasa1,  Riley  and  Howard  (under  the 
bark),  Lecanium  olece,  Bernard  (rarely),  Aspidiotus  aurantii,  Maskell, 
and  a  Lecanium  heretofore  presumed  to  be  tessellation  but  probably 
distinct. 

GERANIACEyE. 

Cultivated  Pelargoniums  are  especially  liable  to  the  attacks  of  Bias- 
pis  amyijdali,  Tryon,  but  may  also  be  infested  by  Pscudoparlutoiia 
ostreata.  Lounsbury  reports  Ortliczia  insignis,  Douglas,  on  Pelargo- 
nium, as  also  on  Oralis.  Comstock  records  Orthczia  aincricana,  Walker, 
from  Impatiens. 

RUTACEjC. 

A  largo  order  of  shrubs  and  trees,  most  numerous  in  South  Africa 
and  Australia,  best  known  by  the  orange. 

The  African  genus  .Diosma  has  been  found  attacked  by  the  exoge- 
netic  Aspidiotus  roper.*',  Comstock,  or  camellia1,  Signoret.1  /Hasina  crenata 
is  reported  as  supporting  the  problematical  Coccus  diosmatis,  Modeer; 
this  plant,  however,  is  not  a  Diosma,  but  a  Barosma,  I),  crenitiata,  Lin- 
ii.tus.  The  New  Zealand  Melicope  tcrnata,  Forster,  furnishes  Erioch  iton 
spinosus,  Maskell.  The  hop  tree,  I'telca  trifoliata,  Linnieus,  is  cited  by 
Comstock  as  one  of  the  various  food  plants  of  Mytilaspis  pomm  inn, 
Bouehe\    Murraya  exotica,  when  cultivated  in  Jamaica,  is  infested  by 


'  Maskell,  Tr.  X.  Z.  Inst.,  XXVII,  p.  39. 
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Aspidiotus  articulatus,  Morgan,  and  Mytilaspis  citricola7  Packard.  The 
Indian  Feronia  elephantum,  Correa,  is  a  food  plant  of  Tachardia  lacca, 
Kerr. 

The  Ooceidse  of  Citrus  trees  are  about  to  be  treated  in  full  by  Mr. 
Hubbard,  but  a  list  of  the  species  may  be  here  given : 

(1)  Ckionaspis  titri,  Comstock.  On  lime  (Amer.  Nat.,  1895,  p.  728) ;  on  mandarin  orange 

(Maskell,  Tr.  N.  Z.  Inst.,  XXV,  p.  211.)  Well  known  as  a  pest  of  Citrus  trees  in 
this  country  and  some  of  the  West  Indian  islands. 

(2)  Chionaspis  lotus f  Cockerell.    On  orange  leaves,  Tokyo,  Japan  (Takahashi).  Allied 

to  C.  aspidistra  and  C.  braziliensi*. 

(3)  Howardta  biclavis,  Comstock.   On  orange  stem  from  Tahiti,  found  by  Mr.  Craw  in 

his  quarantine  work;  sent  by  Mr.  Ehrhorn. 

(4)  Farlatoria  pergandei,  Comstock.    Well  known  in  the  south,  and  west  to  Mata- 

moras,  Mexico  (Townsend). 

(5)  Parlatoria  zizyphus,  LucaB.    Found  on  lemons. 

(6)  Mytilaspis  citricola,  Packard  (fulva,  Targioni-Tozzetti,  flavescens,  Targioni-Toz- 

zetti).  Perhaps  the  most  widely  spread  and  common  of  orange  coccids.  I 
am  indebted  to  Mr.  Hubbard  for  calling  my  attention  to  the  identity  of 
M.  flavescens  with  M.  fulva. 

(7)  Mytilaspis  gloverii,  Packard.    Frequent  in  the  South,  extending  also  to  Tampico 

and  Matamoras,  Mexico  (Townsend).  Mr.  Takahashi  has  found  on  orange  at 
Tokyo,  Japan,  a  form  which  seems  to  me  to  be  only  a  rather  broad  variety  of 
gloverii. 

(8)  Aspidiotus  flcus,  Ashmead.    Common  on  Citrus  trees  in  the  warm  parts  of  America. 

(9)  Aspidiotus  scutiformis,  Cockerell.    On  Citrus  in  Victoria  and  Monterey,  Mexico 

(TownBend). 

(10)  Aspidiotus  articulatus,  Morgan.    On  Citrus  trees  in  the  West  Indies. 

(11)  Aspidiotus  duplex,  Cockerell.    Found  by  Mr.  Craw  on  orange  trees  from  Japan. 

(12)  Aspidiotus  albopunctatus,  Cockerell.    Found  by  Mr.  Craw  on  orange  seedlings 

from  Japan.    Hardly  different  from  A.  pemiciosus. 

(13)  Aspidiotus  aurantii,  Maskell.    A  well-known  orange  pest,  especially  in  Califor- 

nia.   It  has  a  variety  citrinus,  Coquillett. 

(14)  Aspidiotus  nerii  var.  limonii,  Signoret.    On  lemons  in  the  south  of  Europe. 

Specimens  of  nerii  are  often  found  on  lemons  exposed  for  Sale  in  this  country, 
but  probably  of  European  origin. 

(15)  Aspidiotus  rapax,  Comstock.    Recorded  from  orange  by  Coquillett,  as  also 

A.  convexus. 

(16)  Aspidiotus  longispinus,  Morgan.    Maskell  reports  this  on  China  orange  from  the 

Sandwich  Islands.    (Tr.  N.  Z.  Inst.,  XXVII,  p.  38.) 

(17)  Aspidiotus  cydonice,  Comstock.   According  to  Maskell,  this  is  found  on  orange  in 

Samoa. 

(18)  Pulvinaria  tecta,  Maskell.    On  Citrus,  etc.,  in  Australia. 

(19)  Pulvinaria  aurantii,  Cockerell.    On  orange,  Tokyo,  Japan  (Takahashi). 

(20)  Lecanium  punctatum,  Cockerell.    On  Citrus  medico  var.  acida  in  Grenada. 

(21)  Lecanium  olea',  Bernard.     The  well-known  black  scale.    L.  citri,  Inzenga, 

appears  to  be  the  same. 

(22)  Lecanium  hesperidum,  Linntous.   Also  a  common  species  on  Citrus  trees,  though 

not  everywhere. 

(23)  Lecanium  Unguium,  Douglas.   Maskell  reports  this  from  Citrus. 

(24)  Lecanium  hemisphosricum,  Targioni-Tozzetti.    Affects  Citrus  trees  as  well  as 

many  other  plants.    Coquillett  records  the  variety  hibernaeulorum,  Boisduval. 

(25)  Ceroplaste8  cirripediformis,  Comstock. 

(26)  Ceroplastes  floridensis,  Comstock.    This  and  the  last  are  reported  by  Comstock. 

(27)  Orthezia  insignia,  Douglas.    On  orange,  see  Amer.  Nat.,  1895,  p.  727.   Also  on 

lime. 
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(28)  Phenacoccus  yuccas,  Coquillett.    Found  by  Professor  Townsend  in  Mexico,  on 

lime  iu  San  Luis  Potosi,  and  on  orange  in  Ouadahijara. 

(29)  Phenacoccus  barberi,  Cockerell.    On  orange,  etc.,  representing  yuvciv  in  some  of 

the  West  Indian  islands.    It  may  be  only  a  form  of  yuccce. 

(30)  Ihictylopius  titri,  Risso,  syn.  destructor,  Comstock. 

(31)  Dactylopitis  adonidum,  Linnams,  syns.  longispinus,  Targioni-To/.zetti,  longijiUs, 

Comstock.  For  a  full  account  of  this  and  the  last,  seo  Kerlose,  Eevista  di 
Patologia  Vegetale,  1893. 

(32)  Dactylitis  vastator,  Maskell.    On  Citrus  in  Sandwich  Islands.    (Tr.  N.  /.  Inst., 

XXVII,  p.  u7>.)  A  letter  from  Mr.  J.  Marsden,  quoted  by  Mr.  Craw  in  Pacilic 
Rural  Press,  December  8,  1S94,  p.  358,  probably  refers  to  the  same  insect;  but 
it  is  the  restated  that  Mr.  Maskell  identified  it  as  I).  albizzUv,  while  Doctor 
Riley  said  it  was  Itltizococcux  (misprinted  L'iggococcus). 

(33)  Iccrya  purchasi,  Maskell.    Too  well  known  as  a  post  of  Citrus  trees. 

(34)  herya,  sp.    On  orange,  Tokyo,  Japan  (Takahashi).    Presumably  new,  but  I 

have  only  seen  immature  examples. 

(35)  Coccus  diacopeis,  Anderson,  is  »  problematical  species  found  on  Citrua  auran- 

tium  (syn.  sinensis). 

(36)  J)iaspis  colvei  in  Spain. 

SIMARUBE^E. 

The  curious  spiny  shrub  or  small  tree,  Huhu-iintlia  cvwryi.  Gray,  is 
in  Arizona  the  food  plant  of  Diaspix  tunmeyi,  Cockerell.  Beutham 
and  Hooker  cite  the  plant  as  from  New  Mexico1  but  it  does  not  appear 
to  occur  in  that  Territory.    It  was  described  froiuMexico. 

BURSERACE^E. 

A  small  tropical  order.  Oaruya  pinnata  is  in  India  a  food  plant 
of  Tachardia  lacca,  Kerr.  Bursera  giimmi/era  in  Antigua  produces 
Oeroplastes  eeriferm,  Anderson. 

MELIACEjE. 

Vysoxylum  (syn.  Dysoxyhm)  is  a  rather  large  genus  of  the  Malay 
Archipelago,  Australia,  New  Zealand,  and  New  Caledonia.  The  New 
Zealand  I),  spectabile,  J.  1).  Hooker,  is  eited  by  Maskell  as  a  food  plant 
of  Aspidiotus  dy  xo.iyli,  Maskell,  Mytiluspis  pyrif oralis,  Maskell,  and 
Vhionanpis  dyxoxyli,  Maskell. 

The  so-called  China  tree,  Mvliii  uze.darttch,  a  native  of  the  Hima- 
layan region,  is  commonly  cultivated  iu  the  United  States,  especially 
in  the  arid  region.  It  is  almost  free  from  the  attacks  of  insects  in  this 
country,  but  more  than  once  it  has  been  found  infested  by  Aspidiotus 
nerii,  Bouche. 

AQUIFOLIACE^E. 

A  small  order,  best  known  by  the  holly.  This  shrub  has  long  been 
known  as  a  food  plant  of  Lixanium  hesperidum,  Linmeus,  to  which 
Coquillett,  from  his  Californian  experience,  adds  L.  olea;  Bernard,  and 

1  Genuia  Plautarum  I,  p.  310. 
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Aspidiotux  ritpa.i,  Comstoek.  In  Europe,  Aspidiotux  hedera;  Vallot, 
is  recorded  from  holly.  The  American  ink  berry  or  gall  berry  (Ilex 
glabra  (Linnu'iis),  Gray)  is  a  plant  of  the  same  genus  as  the  holly,  but 
its  berries  are  black  instead  of  red.  it  has  been  found  supporting 
Ceroplaxtex  Jloridcnsis,  Ooinstock,  and  Ehizocoi-cus  tjitcrcus,  more 
properly  Eriucoccux  qitercus,  Comstoek. 

CELASTRINEjE. 

One  genus  of  this  large  order,  Etumymws,  has  often  been  noticed  as 
infested  by  coccids.  The  European  J2.  lati/oliiis  is  affected  by  (Hiio- 
naxpix  i-aotiyini,  Ooinstock,  while  itf.  jap<nticnx,  a  native  of  China  and 
Japan,  has  been  found  to  support  the  doubtless  exogcnetic  Aspidiotitx 
rapax,  Comstoek.  Maskell  records  a  case  of  J)inspix  santali,  Maskell, 
usurping  the  place  of  .i.  rtqm.r,  Comstoek,  on  Knonymus.  l-'roin  culti- 
vated species  of  the  genus,  not  specifically  identified,  Coquillett  reports 
Lccuniinn  olew,  Bernard,  and  L.  hrxperidum,  LinnaMis.  lliley  records 
I'ulriuarift  iioiuma-abilix,  Kathvon,  and  I  have  cited  a  I'ulrinaria 
believed  to  be  a  variety  of  1'.  siiiniliuis,  Cockerell.1  There  is,  besides, 
a  I'ulrinaria  euouymi,  Goureau,  in  Europe. 

Cchtstrttx  ceriferuti  is  known  as  a  food  plant  of  Crroplnxlrx  ccrifcrux, 
Anderson.  This  plant  is  not  in  the  Index  Kewensis,  and  the  specific 
name,  cited  by  Signoret,  is  doubtless  erroneous.3 

RHAMNE^E. 

Two  species  of  Zizy]>ltus,  in  India,  afford  Tacliardia  lacca,  Kerr. 
Parhttoria  ~izyphus,  Lucas,  was  described  from  Z.  piiinaelirixti  (rect. 
spinachristi^).  The  Oaliforniau  Iiltamitus  crooeus  is  infested,  according 
to  Coquillett,  by  Lccanium  olew,  Bernard,  L.  hesperidum,  Liniueus,  and 
Axpidiutux  rapa.i:,  Comstoek.  Rhamnus  alaternus  of  the  Mediterranean 
region  supfjorts  Dactylopiux  tdatcrni,  Signoret.  Signoret  reports 
Tavhardia  Intra,  Kerr,  from  Bliamtins  jujuba,  but  the  plant  intended 
is  doubtless  Zizyphus  jujnba.  Mr.  Broadway  found  Asterolecanimii 
pustulaus,  Cockerell,  injuring  Z.  jujnba  in  Grenada.  Coquillett 
records  Lccaniinii  liibernaculuram,  lJoisduval,  from  the  Californian 
Geanothux  diruricatus,  Nuttall. 

AMPELIDACE^E. 

Eiley  records  I'ulrinaria  iiuiumerabilis,  Kathvon,  from  the  cultivated 
Ampelopxix  reitchii,  the  more  correct  name  of  which  is  Yitix  iitconstanx. 
The  Coccidie  of  the  grapevine  are  as  follows : 

(1)  Mtirtjanxlts  vitia  (vitiimt,  Giard).    In  Chile. 

(2)  Dactijlopius  vitin,  Niedielski.    In  Europe,  and  a  species,  perhaps  tin;  same,  in 

Chile. 

'  (  an.  Eut.,  18UD,  p.  L'">!l. 

sSignoi-et.  Kssai;  Maskell,  Tr.  N.  Z.  Inst.,  XXV,  p.  216. 
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(3)  1 'alv  in  aria  ritis,  Linmcus.    In  Europe. 

(4)  I'ulvinaria  innumerabilw,  Rath  von.    In  America,  on  liotk  wild  and  cultivated 

vines. 

(">)  Lecanium  olea:  Bernard.    See  Insect  Life,  1893,  p.  160. 

(ti)  Lecanium  pruinosnin,  Coquillett.   Riley,  cited  by  Coquillett,  Insect  Life,  111,  p.  384. 
(1)  Lt  canhim  lu-8/ierUhim,  Linnaeus.    Coquillett,  liull.  26,  Div.  Ent.,  IT.  S.  Dept.  Agric., 
p.  26. 

(X)  Lecanium  depreseum,  Targioni-Tozzetti.    Mask  ell,  Tr.  N.  Z.  Inst.,  XXV,  p.  220. 
Maskell  records  it  as  on  vine;  I  infer  that  lie  means  grapevine. 

(9)  Lecanium,  sp.    Some  forms  ot  Eulecanium,  not  yet  sufficiently  studied,  Lave  been 

found;  Cockerell,  Trans.  Amer.  Ent.  Sue,  1893,  p.  52;  Maskell,  Tr.  X.  Z. 
Inst.,  XXIV,  p.  22. 

(10)  Aspidiotux  ritis,  SignoTot.    On  grapob  in  the  Mediterranean  region. 

(11  >  Aspidiotus  urn;  Comstock.    In  the  Tinted  States,  and  rarely  in  Jamaica. 

(12)  Aspidiotus  articulatus,  Morgan.    On  i'itis  r  in  if  era  in  Nevis  ;  Journ.  Inst.  Jamaica, 

1893,  p.  255. 

(13)  Aspidiotus  atiratttii,  Maskell.   Coquillett,  Hull.  26,  Div.  Ent.,  U.  S.  Dept.  Agric, 

p.  lf>. 

(14)  Ch'tonaspis  minor,  Maskell.    Insect  Life,  V,  p.  246. 

(IT.)  DUtx/iix  amygdali,  Tryon  (syn.  lanalus).    Towiu-end,  Journ.   Inst.  Jamaica, 
1S93,  pp.  2S3,  378. 

(16)  Coccus  m'mroogcues,  Anderson,  is  a  problematical  species  from  litis  riitifera. 

There  should  also  be  added  to  the  V'ttis-  coceids  a  new  species,  (Jhio- 
naspis  vitia,  Green,  found  by  Mr.  E.  E.  Green  in  Ceylon. 

SAPINDACE^E. 

A  large  order,  consisting  almost  entirely  of  trees.  In  Europe  the 
horse-chestnut,  ^h'sculus  hippocastanum,  is  the  food  plant  of  Aspidiotus 
hippoeastani,  Signoret,  Lecanium  awuli,  Koelar,  and  l*ke  it  a  coccus  a'sculi, 
Signoret.  Jn  Palo  Alto,  California,  Aspidiotus  cesculi.  YV.  <i.  Johnson, 
is  found  on  jEseulus  ad  {for  idea,  Nuttall. 

Theakee,  Oupaniaov  VUghia  sapida,  is  cultivated  in  Jamaica,  where  it 
affords  food  to  Aster  olecanium  pustulanx,  Cockerell,  Pulriuaria  eupanicv, 
Cockerell,  Aspidiotus  articulatus,  .Morgan,  and  A.  persona  tits,  Comstock. 
Another  tree  cultivated  in  Jamaica  is  the  genip,  Mdicocea,  bijuga,  a 
native  of  tropical  America.  On  it  are  found  Geroplastes  Jloridensis, 
Comstock,  Aspidiotus  personatus,  Comstock,  and  A.  articulatus,  Morgau. 
tichleichera  trijuga  is  cited  by  Watt  as  a  food  plant  of  Tachardia  htcca, 
Kerr.  Is  uot  this  the  same  as  the  MclU -uvea  t  Another  food  plant  of 
T.  lacca  in  India  is  XcphcUum  lit-chi,  Camb.,  a  native  of  China. 

The  box  elder,  Xegundo  aceroides,  or  more  properly  Acer  nag  undo,  is 
attacked  by  Vttlvinaria  iunumerabiUs,  Kathvon,  Lecanium  (Eulecanium) 
sp.,  and  Aspidiotus  ancylus,  Putnam.  The  Lecanium  is  a  species  similar 
to  L.  quercifejc,  Fitch,  but  it  has  not  been  sufficiently  studied.  The  fol- 
lowing species  of  Acer  are  recorded  as  host  plants  of  coceids,  in  addi- 
tion to  the  box  elder: 

(1)  Aver  campcslir,  Limiseus,   European.    Aeanthococcus  (more  properly  Eriocoecus) 

averts,  (Signoret. 

(2)  Acer  pseuduplatanus,  Limnrus.    South  European  and  Oriental.    Chionaspis  aaris, 

Signoret,  Lecanium  averis,  Schrauk,  and  Phenacoccus  averts,  Signoret,  all  in 
Europe. 
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(3)  Acer  sacvharinum,  Linna'iis  (syn.  dasycurpum),  N'orth  America.    Riley  records 

I'ulvinaria  inutimerabilin,  Rathvon;  Coquillett  Lecanicm  olea;,  Bernard,  and 
liespiriilnm,  Linna'us,  these  latter  in  California. 

(4)  Acer  rubritm,  Linmeus.    North  America.    Miunlt(Can.  Ent„  18X4,  p.  240)  records 

Pulvinaria  innumerabilis,  Rathvon;  Mytilatpis  pomarum,  Bouche,  is  cited  in 
Country  Gentleman,  January  10, 1895,  p.  27.  Conistock  records  Aspidiotw  leit- 
ebricosus,  Conistock. 

(5)  Acer  savcharum,  Marshall,  syn.  tttccliurinitm,  Wanzenheim.    Nort  h  America. 

riimria  innumerabilis,  Rathvon,  and  MytilagpU  pomorum,  Bouche,  are  cited  1. 
c.  sub  A.  rubrum. 

(6)  Acer  peiinsylviuiiciim,  Linineus.    North  America.    Mi/1ilas]>it<  pomorum,  Bouche,  is 

niontioned  in  Country  Gentleman,  January  10,  1895,  p.  '21, 

In  addition  to  the  above,  Aspidiotus  <utcylits,  Putnam,  is  a  well-known 
maple  species,1  while  Conistock  reports  Aspidiotus  iicrii,  Bouche,  and 
Coquillett,  .1.  rtn><i.i;  Conistock.  Mr.  \Y  G.  Johnson's  A.  vomstocli  is 
fromsugarniaple.  From  Sycamore,  M askell  reports Mytilaspis  pomorum, 
Bouche,  Riley  1'ulrhutria  'umumcrabilis,  Rathvon,  and  Coquillett,  Lcc<t- 
nium  olea;  Bernard.  It  is  not  certain,  however,  which  of  these  records 
really  refer  to  A,  pseudoplaianus,  and  which  to  Plataniis  occidentalis. 

Dodoruva  is  a  large  genus  of  trees  and  shrubs  found  in  Australia  for 
the  most  part.  J).  bursarifolia,  b\  Mueller,  supports  Pidrinaria  dodona'a; 
Maskell.  The  bladder  nut,  Staphylea,  is  given  by  Conistock  as  a  food 
plant  of  Aspidiotus  ancylus,  Putnam,  and  Mytilaspis  pomorum,  Bouche. 
This  shrub,  placed  both  by  Benthaui  and  Hooker  and  Gray  in  Sapin- 
dacea',  appears  in  the  recent  check  list  of  the  Botanical  Club  under  a 
distinct  order,  Staphyleacea-.  At  the  same  time  the  maples  are  sepa- 
rated under  Aceracea',  and  the  horse  chestnuts  under  Hippoca.stanacea', 
doubtless  following  Engler  and  Prautl,  which  1  have  not  had  an  oppor- 
tunity to  consult. 

ANACARDIACE^E. 

A  large  order  of  trees  and  shrubs.  Rhus  suecedanea  produces  Eri- 
cerus  pe-la.  Mundt  reports  Pulcinaria  innumtiabilis,  Rathvon,  from 
Rhus  toxicodendron  (or  nidiauis);  Riley  cites  the  same  insect  from 
sumac.  Coquillett  cites  Licaitium  oleaj,  Bernard,  and  L.  hesperidunt, 
Linnaeus,  from  Rhus  inUyrifalia  in  California. 

The  mastic  tree,  Vistaria  lentiscus,  Linnaius,  of  the  Mediterranean 
region,  supports  Aspidiotus  lentisei,  Signoret.  The  mango,  Mangifera 
indiva,  Linnajus,  is  a  native  of  the  oriental  region,  but  is  now  abun- 
dant in  the  western  tropics.  In  the  east  it  is  infested  by  Leeanium 
mangiferw,  Green,  and  Tachardia  laccii,  Kerr;  in  the  Sandwich  Is- 
lands, according  to  Maskell,  by  Aspidiotus  longisjrina,  Morgan.  At 
Brisbane,  Australia,  again  on  Maskell's  authority,  there  is  found  upon 
it  Ceroplastes  rubens,  Maskell.  In  the  West  Indies,  it  is  a  host  of  Dae- 
tylopius  longifilis,  Conistock  (more  correctly  longispinus).  Ceroplastes 
ftoridensis,  Conistock,  Lecanium  mangiferw,  Green,  L.  olea;  Bernard,  L. 

'Conistock,  Kept.  Dept.  Agric.  for  1880;  Cockerell,  Can.  Eut.,  1894,  p.  191. 
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hesperidum,  Linnauis,  Vinstmia  stellijcra,  We.st.wood,  Aspidiotus  ntun- 
gifertu,  Cockerell,  A.  destructor,  Signoret  (syii.  fallax,  Cockerell),  A. 
urtieiihitiis,  Morgan,  and  A.  persmialus,  Comstock.  Thus,  in  all,  thir- 
teen coccids  are  recorded  from  the  mango. 

Aspidiotus  articidatus,  Morgan,  and  A.  jhtsoiikIiis,  Comstock,  are 
found  on  the  West  Indian  Anacardium  occidcntale,  Linmeus.  Schiitus 
mullc,  in  Mexico,  supports  the  beautiful  green  Jjccaiiiitin  schitii,  Cock- 
erell, but  iu  California  Coquillett  found  on  it  L.  olea;  Bernard,  and 
L.  hespcridumlAmwcws.  Cer<>i>lastes  albulititatus,  Cockerell,  is  recorded 
from  SchtHitK. 

Aspidiotus  nerii,  Bouehe,  is  reported  by  Maskell,  exogenetically  of 
course,  on  the  Xew  Zealand  Coryiiocarpus  hvriijiita. 

The  Mexican  Llarcia  axinus,  Llave,  is  found  on  iSpondiits  itiyrobala- 
mis.  The  Otaheite  apple,  tipon/Has  diili-is,  supports  Lcviiiiium  man- 
giferir,  Green,  in  Jamaica. 

LEGUMINOSyE. 

Poliaspis  eawcarpi,  Maskell,  occurs  on  (Lryloliium  tritobutuw.]  I>urii  sia 
is  a  large  Australian  geuus;  ou  />.  corymbosa  are  found  Chiouaspis  nitidtt, 
Maskell,  and  J'nlvinaria  teeta,  Maskell.  Diilicynia  has  about  a  dozen 
species,  exclusively  Australian;  on  1).  jiiniperiuti,  Loddiges.  occurs 
Leciinium  pingue,  Maskell;  on  an  undetermined  species,  1'oliaspis  exo- 
carpi,  Maskell.  Bosskea  is  another  Australian  genus;  Maskell  cites 
Aspidiotus  bossietv,  Maskell  (should  be  bossiaw),  from  B.  procumbent. 
The  specific  name  of  this  plant  is  not  in  the  Index  Ivewensis. 

In  Europe  Lecanium  genista'  is  found  on  Genista  unglica,  and  Aspidi- 
otus  genistir,  Signoret,  on  Gytisus  scopacius  (syn.  Genista  scoparia). 
Xewstead-  records  M t/tilaspis  pomorum,  Bouche,  on  Gytisus  scopurius  in 
Guernsey,  and  on  G.nubigenus  on  the  Peak  of  Tenoriffe,  at  7,uOO~S,000 
feet.  La-anium  di sling ucnduin,  Douglas,  occurs  on  C.  seoparius  in 
Guernsey,  as  reported  by  Mr.  Luff.  Maskell  records  Iccrya  puirliasi, 
Maskell,  exogenetically  upon  gorse,  tJlex.  JJri <>&><■<■  us  insiijnis,  Xew- 
stead,  is  found  on  Ulex?  Douglas  has  described  a  Mytilaspis  nlieis,  but 
it  is  apparently  a  variety  of  M.  pmnorum. 

Aspidiotits  nerii,  Bouehe,  was  noticed  by  Comstock  exogenetically 
upon  clover,  Trifoliuin.  There  are  two  clover  mealy  bugs,  Dactytopius 
arccw,  Maskell,  and  I),  trifolii,  Forbes,  both  at  roots  of  red  clover, 
Trifolium  pratense,  but  on  opposite  sides  of  the  world.4 

DaJea  or  Parosela formosii  is  in  the  Mesilla  A'alley,  Xew  Mexico,  the 
food  plant  of  Ceroplastodcs  dalea;  Cockerel]. 

According  to  Comstock,  Mytilaspis  poinorum.  Bouche,  has  been  found 
upon  Amorpha.    The  problematical  Coccus  inicromjcnes,  Anderson,  was 

1  Maskell,  Tr.  X.  Z.  Inst.,  XXVII,  p.  52. 
»Ent.  Mo,  Mag.,  Juno,  n.  V.». 

'Ent.  Mo.  Mag.,  1891,  p.  165. 

'Insect  Life,  VII,  p.  171;  Tr.  N.  Z.  Inst.,  XXV,  p.  1>:I1. 
Proc.  ST.  M.  vol.  xix  47 
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recorded  from  (lalega  prostrata.  but  1  lie  plant  is  now  called  Tephrosia 
purpurea. 

The  cultivated  locust,  Uobinia pscitducacia.  is  quite  subject  to  coeeid 
attacks;  the  species  being,  in  Europe.  I>actylopiu.s  robinia;  Signoret,  and 
Lccanium  rubiiiinriim,  Douglas;  in  America,  I'lilrinaria  innnmerabilis, 
Katbvon,  Zecaiiium,  robiniarum,  Douglas,  L.  Itesperidum,  Linmeus,  Mgti- 
laspis  pomorum,  Bouche,  Aspidiotiis  rapa.r,  Oomstock,  and  A.juglans- 
regia;  Oomstock. 

In  Now  Mexico  the  native,  Uobinia  neomcricana  is  infested  by  /,<•<•«- 
ilium  qitndrifasciatum,  Coekereli.  Robinia  mitis  is  recorded  as  support- 
ing downs  erion,  Anderson,  in  India. 

Lccanium  wistaria;  Signoret,  was  found  by  Signoret  on  Wistaria 
chincnsis  (syn.  sinensis).  This  was  in  F ranee,  but  the  plant  is  a  native 
of  China. 

Some  species  of  Sesliania  is  supposed  to  be  the  food  plant  of  Tnchardia 
fnlijcns,  Oockerell,  in  Arizona.  Asterolecanium  jinibriatnm,  I'onsco 
lombe,  occurs,  in  Europe,  on  Coronilla  glauca,  a  native  of  the  -Mediter- 
ranean region.  Ougeinia  datbcrgioidcs,  Bentham,  theonly  species  of  its 
genus,  is  in  India  a  food  plant  of  Tachurilin  lacca,  Kerr.  Olitorca  ter- 
natea  in  the  West  Indies  is  sometimes  infested  by  Orthezia  insignis, 
Douglas. 

Kenitedya  rubicunda ,  Vent  en  at,  a  native  of  Australia,  supports  .l-syu'/i- 
otus  kennedyic.  Boisduval ;  and  in  California,  according  to  Coquillett, 
A.  aurantii,  Maskell. 

In  the  West  Indies.  Aspidiotus  personatus,  Oomstock,  -1.  artiatlatus, 
Morgan,  and  Ceroplattcs  Jloriftcnsis,  Oomstock,  occur  upon  Krythrina  in 
cultivation.  In  India,  hh-ythrina  iudica,  Lambert,  produces  Tachar- 
dia  lacca,  Kerr,  and  E.  corallodendrou,  Limneus,the  problematical  ( 'orats 
vrion,  Anderson.  The  first  of  these  trees  is  a,  native  of  tropical  Asia, 
but  the  other  originated  in  the  Western  Hemisphere. 

Ituleafrondoxa,  Koxburgh,  and  another  species  of  the  genus,  produce 
Tacltardia  iacca,  Kerr.  The  East  Indian  pigeon  pea,  Cajanus  iudicus,  is 
decidedly  subject  to  the  attacks  of  coeeids — in  India  Er ioehiton  cajani, 
Maskell,  in  the  West  Indies  Asterolecanium  pustulitns,  Oockerell,  and 
Lccanium  longulum,  Douglas.  T(tchardia  lucca,  Kerr,  is  found,  in  India, 
on  two  species  of  Dalbergia  and  Ftcrocurpns  niarsupium.  Aspidiotus 
Hophortv,  Maskell,  occurs  on  Nophom  tetraptera.  The  honey  locust, 
Vieditsehia  triacauthos,  is  given  by  Gillette  and  Baker  as  a  food  plant 
of  I'ulrinaria  innnmerabilis,  IJathvon,  and  Johnson  records  from  it  his 
Aspidiotus  forbesi.  Aspidiotus  uneylus,  Putnam,  has  been  found  on 
the  water  locust,  (1.  monosperma.  On  Cassia  fistula,  a  native  of 
tropical  Asia,  are  found,  in  Jamaica,  Aspidiotus  artieulatus,  Morgan, 
and  A.  persona  t  us,  Oomstock.  Ceratonia  siliipin,  the  only  species  of 
its  genus,  nourishes  Aspidiotus  ceratonia;  Signoret,  and  Daetylopius 
ceratonia;  Signoret,  in  Europe,  and  Tachnrdia  lami,  Kerr,  in  India. 
Amherstia  nobilis,  the  only  species  of  its  genus,  and  a  native  of  Bur- 


no.  1122. 


VHOCEEDIXCS  OF  THE  XATIOXAL  MUSE  I'M. 


739 


niah,  is,  in  the  West  Indies,  quite  liable  to  be  infested  by  Icerya  rosa\ 
Kiley  and  Howard. 

I'rosopiti  juliflora  is  infested,  iu  Jamaica,  by  Icerya  rosw,  Kiley  and 
Howard,  and  Dactylopius  virgatus,  Cockerel].  Its  variety  gland ulosa 
produces,  in  Arizona,  Aspidioius  prosopidi-s,  Cockerell,  Lecanium  mira- 
bile.  Cockerell,  and  Levamodiaspis  [Proxopophora)  prosopidls,  Maskell. 
The  same,  in  the  Mesilla  Valley  of  New  Mexico,  nourishes  Icerya  rlleyi, 
Cockerell.  The  curious  Lecankim  mirabilo,  Cockerell,  was  supposed  to 
be  confined  to  Arizona,  but  on  October  12,  1895,  Professor  C.  II.  T. 
Townsend  found  it  on  mesquite  in  Tularosa,  New  Mexico,  where  it  is 
much  attacked  by  a  lepidopterous  larva.  Coquillett  records  Iverya  pur- 
chase, Maskell,  from  J'roxoj/i.s,  thus  making  the  third  Icerya  found  on  this 
genus.  Tachardia  lacca,  Kerr,  is  found  on  the  Indian  Pntsopis  spicigerat 
Linnaeus,  and  also  on  Dichrostachys  cinerea,  Wight  and  Arnot,  The 
latter  plant  should,  by  the  rule  of  priority,  be  called  CaiKica  eincrca, 
the  genus  Cailliea  having  one  year  priority,  according  to  the  dales 
given  in  Index  KewensLs.  There  appears,  however,  to  be  some  confu- 
sion, as  JHchrosiachyx  is  in  one  place  credited  to  AYight  and  Arnot, 
1834,  in  another  to  DeCandolle. 

Tachardia  lacca,  Kerr,  according  to  Signoret,  occurs  on  Mimosa 
cbu-rca,  and  .1/.  corinda.  The  former  of  these  is  a  Brazilian  species. 
The  latter  name  is  probably  incorrect,  as  it  is  not  in  the  Index  Kewensis. 
In  Mexico,  Lcvanium  imbricatum,  Cockerell,  is  found  on  Mimosa. 

The  Coccida?  found  on  Acacia  are  numerous,  namely: 

(1)  Co  lostoma  immane,  Maskell.    On  the  Australian  A.  anettia,  Y.  Mueller.  Maskell, 

Tr.  N.  Z.  Inst.,  XXIV,  p.  50. 

(2)  Icerya  purchaxi,  Maskell.    On  Acacia.    Oomstock,  2d  Cornell  Kept.,  p.  139. 

(3)  Eriococeus  wiillixpiiiiix,  Maskell,  var.  lan'iyaius.    On  the  Australian  A.  armata, 

Robert  Brown.    Maskell,  Tr.  N.  Z.  Inst.,  XXIII,  p.  21. 

(4)  lihizococcus  grandis,  Maskell.     On  the  roots  of  the  Australian  A.  longifolia, 

Willdenow.    Maskell,  Ts.  N.  Z.  Inst.,  XXIV,  p.  30. 

(5)  jK.  grandis  var.  spinosior,  Maskell.    On  the  Australian  A.  implexa,  Benthani. 

Maskell,  Tr.  X.  Z.  Inst.,  XXV,  p. 230. 

(6)  Dactylopius  globosus,  Maskell.    On  the  Australian  A.  decurrens,  Willdenow  and 

A.  armata.    Maskell,  Tr.  X.  Z.  Inst.,  XXIV,  p.  35. 

(7)  Dactylopius  acacia;  Maskell.    On  the  Australian  J.  linearis,  Sims.    Maskell,  Tr. 

N.  Z.  Inst.,  XXIV,  p.  33.  Acacia  lophantha,  another  food  plant  of  this 
species,  is  properly  an  Albizzia. 

(8)  I'hcnacoccits  nivalis,  Maskell.    On  Acacia  sp.  Maskell,  Tr.  N.  /.  Inst.,  XXV,  p.  234. 

(9)  Spharococcus  acacia;  Maskell.    On  Acacia  sp.    Maskell,  Tr.  X.  Z.  Inst.,  XXV,  p.  237. 

(10)  Lecaniodiaspis  (Prosopophora)  acacia;  Maskell.    On  the  Australian  d.  calamifolia, 

Sweet.    Maskell,  Tr.  N.  Z.  Inst.,  XXV,  p.  226. 

(11)  Asterolecanium  (Planchonia)  tentruosum,  Maskell.    On  Acacia  sp.    Maskell,  Tr. 

N.  Z.  Inst..  XXVII,  p.  63. 

(12)  Jiermes  acacia;  Maskell.    On  Acacia  sp.    Maskell,  Tr.  X.  Z.  Inst.,  XXVI,  p.  H3. 

(13)  Tachardia  lacca}  Kerr.    On  the  Indian  A.  catechu,  Willdenow,  and  another 

species.    Watt  Diet.  Eeon.  Prod.  India,  II,  p.  410. 

(14)  Tachardia  larrea;  Conistock.    On  the  North  American  A.  greggi,  A.  Gray. 

(15)  Tachardia  acacia;  Maskell.    On  Acacia  sp.    Maskell,  Tr.  N.  Z.  Inst.,  XXIV,  p.  56. 

(16)  Ceroplastodcs  acacia;  Cockerell.    On  the  North  Amerieau  A.  constricta,  lienthaiu, 

Cockerell,  1'syehe  Supp.,  1895,  p.  2. 
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(17)  Ceroplaatodea  niveue,  Cockerell.    Believed  to  occur  on  Acacia,  but  the  species 

not  determined. 

(18)  Ceroplastes  mimosa,  Signoret.    On  Mimosa  nilotica,  the  correct  name  of  which  is 

Acacia  arabica,  Willdenow.    It  is  a  native  of  Africa  and  Asia. 

(19)  ImjlUia  vitrea,  Cockerell.    On  Acacia  sp.    Cockerell,  Journ.  Trinidad  Club,  1894, 

p.  308. 

(20)  Lccanitm  Unguium,  Douglas.    On  Acacia  sp.    Maskell,  Tr.  N.  Z.  Inst.,  XXV, 

p.  221. 

(21)  Lecanium  scrobiculatum,  Maskell.   On  Acacia  sp.    Maskell,  Tr.  N.  Z.  Inst.,  XXV, 

p.  222. 

(22)  Lecanium  baccatum,  Maskell.    On  the  Australian  A.  armaia,  A.  calamifolia,  and 

A.  longifolia.    Maskell,  Tr.  N.  Z.  Inst.,  XXIV,  p.  21. 

(23)  Fidvinaria  tecta,  Maskell.    On  Jcacio  sp.    Maskell,  Tr.  N.  Z.  Inst.,  XXVI,  p.  80. 

(24)  Fiorinia  rubra,  Maskell.    On  Acacia  sp.    Maskell,  Tr.  X.  Z.  Inst.,  XXVI,  p.  72. 

(25)  Fiorinia  acacin ",  Maskell.    On  the  Australian  A.  pycnanlha,  Bentham.  Maskell, 

Tr.  N.Z.Inst.,  XXIV,  p.  16. 

(26)  Myiilaspis  convexa,  Maskell.    OnJcaciasp.    Maskell,  Tr.  N.  Z.  Inst.,  XXVI,  p.  70. 

(27)  Mytilaspis  griaea,  Maskell.    On  Acacia  sp.    Maskell,  Tr.  N.  Z.  Inst.,  XXII,  p.  134. 

(28)  MyliUixpia  apinifera,  Maskell.    On  the  Australian  A.  pendala,  A.  Cunningham. 

Maskell,  Tr.  N.  Z.  Inst.,  XXVI,  p.  70. 

(29)  Aulacaspis  boiaduvalii,  Maskell.    On  wattle.    Maskell,  Scale  Ins.  N.  Z.,  p.  114. 

(30)  IHaapis  santali,  Maskell.    On  Acacia.    Maskell,  Tr.  N.  Z.  Inst.,  XXII,  p.  135. 

(31)  Aspidiotus  aurantii,  MaBkell.    On  Acacia.    Coquillett,  Bull.  26,  Div.  Ent.  U.  S. 

Dept.  Agric,  p.  15. 

(32)  Aapidiotus  uriilobis,  Maskell.    On  Acacia  sp.,  called  "tea  tree.1,    Maskell,  Tr. 

N.  Z.  Inst.,  XXVII,  p.  40. 

(33)  Aspidiotus  ceratua,  MaBkell.    On  the  Australian  A.  atenophylla,  A.  Cunningham. 

Maskell,  Tr.  N.  Z.  Inst.,  XXVII,  p.  39. 

(34)  Aapidiotua  epidendri,  Maskell.    On  wattle.    Maskell,  Scale  Ins.  N.  Z.,  p.  114. 

(35)  Aspidiotua  ncrii,  Bouche".    On  Acacia.    Comstock,  2d  Cornell  Rept.,  p.  139. 

(36)  Aapidiotus  rapox,  Comstock.    On  Acacia.    Comstock,  2d  Cornell  Kept.,  p.  139; 

also  as  A.  camellia:,  Maskell,  Tr.  N.  Z.  Inst.,  XXII,  p.  135. 

(37)  Aapidiotus  fodiena,  Maskell.    On  Acacia  sp.    Maskell,  Tr.  N.  Z.  Inst.,  XXIV, 

p.  10. 

(38)  Aapidiotus  ocacice,  Morgan.    On  Acacia  pycnanlha  in  Tasmania. 

(39)  Aspidiotus  acaciat,  Morgan,  var.  propinquus,  Maskell.    On  Acacia  sp.  Maskell, 

Tr.  N.  Z.  Inst.,  XXV,  p.  205. 

On  the  Australian  A  Ibizsia  lopliantha,  Bentham,  are  found  Dactylopius 
albiziw,  Maskell,  and  D.  acaciw,  Maskell.  Tachardia  lacca,  Kerr,  occurs 
on  the  Indian  A.  lucida,  Bentham,  also  on  Pithecolobimn  dulce,  Ben- 
tham, a  native  of  tropical  America. 

ROSACEA. 

In  Jamaica,  Tachardia  gemmi/era,  Cockerell,is  found  on  ChrysobcUanus 
icaco.  The  peach,  Prunus  or  Amygdalus  persica,  is  especially  attacked 
by  Diaspis  amygdali,  Tryon  (syn.  lanatus),  but  also  by  Lecanium  prui- 
nosum,  Coquillett,  L.  persica!,  Fabricius,  L.  rotundum,  Signoret,  L.  rtcgo- 
sum,  Signoret,  L.  olece,  Bernard  (see  OUiff),  Pulvinaria  persica;, 
Newstead,  Diaspis  leperii  Signoret,  D.  patelliformis,  Sasaki,  D.  penta- 
gona,  Targioni-Tozzetti,  Mytilaspis  pomorum,  Bouch6  (see  Maskell), 
Aspidiotus  ancylus,  Putnam,  A.  ostrewformis,  Comstock,  A.  perniciosus, 
Comstock,  A.  juglans-regiw,  Comstock,  A .  forbesi,  Johnson,  and  Aonidia 
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futtca7  Maskell.1  The  .1.  ostreceformis  was  on  peach  from  Isleworth, 
England,  sent  by  Mr.  George  Manville  Fenn.  From  the  almond,  P.  or 
A.  communis.,  Coquillett  records  Lecanium  olecej  Bernard,  and  Aspidiotm 
pemiciosus,  Comstock. 

The  coccids  recorded  from  the  species  of  Prunus  proper  are  as  fol- 
lows: 

(A)  From  the  apricot,  P.  armeniaca. 

(1)  Lecanium  pruinosum,  Coqnillett.    Coquillett,  Insect  Life,  HI,  p.  383.    It  has  been 

questioned  whether  L.  armcniacum  is  a  distinct  species  from  this. 

(2)  L.  hesperidum  Linniens.  Coquillett,  Bull.  26,  Div.  Ent!  IT.  S.  Dept.  Agric,  p.  26. 

(3)  L.  olecc,  Bernard.    Coqnillett,  Bull.  26,  Div.  Ent.  U.  S.  Dept.  Agric,  p.  28;  aim 

Comstock,  2d  Cornell  Kept.,  p.  139;  Olliff,  Agric.  Gaz.  N.  S.  W.,  November, 
1891,  p.  668. 

(4)  Mytilaapis  pomorum,  Bonche*.    Maskell,  Scale  InB.  N.  Z.,  p.  111. 

(5)  Aspidiotus  juglans-regiw,  Comstock,  var.  alius,  Cockerell.    Cockerell,  Southwest- 

ern Farm  and  Orchard,  August,  1894,  p.  6;  Insect  Life,  VII,  p.  211 ;  Can.  Ent., 
1895,  p.  260. 

(B)  From  the  garden  plnm,  P.  ilomestica. 

(1)  Pkenacoccus  mespili,  Geoffrey.    Signoret,  Essai. 

(2)  Lecanium  juglandis,  Bouche\    Cockerell,  Ent.,  1894,  pp.  332-336.    L.  variegainm, 

also  on  plum,  appears  to  be  the  same. 

(3)  L.  pruinosum,  Coquillett.    On  prune.    Coqnillett,  Insect  Life,  III,  p.  381. 

(4)  L.  oleai,  Bernard.    Comstock,  2d  Cornell  Rept.,  p.  140. 

(5)  L.  ap.,  perhaps  rosarum,  Snellen.    Cockerell,  Trans.  Amer.  Ent.  Soc,  1893,  p.  54. 

(6)  M y  til  aspis  pomorum  Bouche\   Maskell,  Scale  Ins.  N.  Z.,  p.  113;  see  also  Country 

Gentleman,  January  10, 1895,  p.  27. 

(7)  Diaspis  sanfali,  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p.  113. 

(8)  Aspidiotus  aurantii,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXV,  p.  206. 

(9)  A.  nerii,  Bouch<5.    Comstock,  2d  Cornell  Rept.,  p.  140. 

(10)  A.  perniciosits,  Comstock.    Comstock,  2d  Cornell  Rept.,  p.  140. 

(11)  A,  ancylus,  Putnam.    On  plum  in  Santa  Fe,  New  Mexico. 

(12)  A.  juglans-regice,  Comstock.    On  prune.   Cockerell,  Can.  Ent.,  1895,  p.  260;  also 

var.  pruni,  Cockerell,  Can.  Ent.,  1894,  p.  131. 

(13)  A.  howardi,  Cockerell.    Cockerell,  Can.  Ent.,  1895,  p.  16.    There  recorded  from 

Colorado;  sinco  found  in  Allmquerqne,  New  Mexico. 

(14)  A.piricola,  Del  Gnercio.    Cockerell,  Can.  Ent.,  1895,  p.  260. 

(15)  A.forbcsi,  Johnson.    W.  G.  Johnson,  Ent.  News,  1896,  p.  151. 

(C)  From  the  blackthorn,  P.  spinosa. 

(1)  Lecanium  prunastri,  Fonscolombe.   Signoret,  Essai. 

(D)  From  the  bird  cherry,  P.  padus. 

(1)  Coccus padi,  Schrank.    A  species  not  now  recognized. 

(E)  From  the  garden  cherries,  P.  cerasus,  etc. 

(1)  Lecanium  cerasi/er,  Fitch.    Comstock,  2d  Cornell  Rept.,  p.  139;  Signoret,  Essai. 

On  black  cherry. 

(2)  L.  pruinosum,  Coqnillett.    Coqnillett,  Insect  Life,  III,  p.  384. 

(3)  Aspidiotus  iierii,  Bonche.    Comstock,  2d  Cornell  Rept.,  p.  139. 

(4)  A.  jnylans-regite,  Comstock.    Comstock,  2d  Cornell  Rept.,  p.  139. 

(5)  A.  ancylus,  Putnam,  var.    Cockerell,  Can.  Ent.,  1895,  p.  261.    Mr.  W.  G.  John- 

son, having  given  this  form  careful  study,  is  assured  that  it  is  not  true  anci/his, 
but  a  new  species  closely  allied,  which  ho  will  describe,  calling  it  A.  forbesi. 

(6)  Chionaspis  furfurus,  Fitch.    Recorded  as  Aspidiotus  cerasi. 

'For  a  discussion  of  the  resemblances  between  A.  pernidosus  and  Aon.  fusca,  sec 
Maskell,  Can.  Ent.,  1896,  p.  14. 
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(7)  Diaspis  amygdali,  Putnam.   On  dwarf  cherry.   Coekcrell,  Can.  Ent.,  1895,  p.  260. 

(8)  Aepidiotus  (Diaspidiotits)  patarinus,  Berlese.    On  the  bark. 

(F)  From  the  "wild  red  cherry,  P.  punnsylvanica. 

(1)  Mytilaspia pomorum,  Bouche\   Country  Gentleman,  January  10,  1895,  p.  27. 

(G)  From  the  cherry  laurel,  P.  laurocerasus. 

(1)  Lecanium  pruinoeum,  Coquillett.    Coqnillett,  Insect  Life,  III,  p.  384. 

(2)  L.  elongatum,  Signoret.    Signoret,  F.ssai.    In  France. 

(3)  L.  olea,  Bernard.    Cor|iii]lett,  Bull.  26,  Div.  Ent.,  U.  S.  Dept.  Agric,  p.  28. 

(4)  Aapidiotusrapax, Comstock.  Coqnillett, Bull. 26, Div. Ent.,U. S. Dept,  Agric, p. 25. 
(U)  From  the  Japanese  P.  paviculata,  syn.  pseudoceraxu*. 

(1)  THaspU  pttielliformis,  Sasaki.    Sasaki,  Bull.  Imperial  Univ.,  Coll.  of  Agric;.,  Tokyo, 
II,  No.  3. 

Maskell  describes  Chionaspis  prunicola,  found  on  Japanese  pi  am  in 
the  Sandwich  Islands.1  Corastock  reports  Ceroplastes  Jforidensisy  Com- 
stockj  from  Japan  plum  (Biotrites-— this  generic  name  is  not  in  Index 
Kewensis  or  Genera  Plantarum).  Aspidiotus  juglamregiw,  Comstock,  is 
also  recorded  from  Japan  plum.2  Professor  L.  H.  Bailey  says:  "The 
so-called  Japan  plum  of  the  extreme  south  is  the  loquat."  From  Spirwa 
are  recorded  two  exogenetic  forms,  Icerya  purchasi,  Maskell,3  aud 
Lecanium,  apparently persicrv,  Fabricius.4 

The  following  occur  on  Rubus: 

(A)  On  the  raspberries  and  blackberries. 

(1)  Lecanium  fitchii,  Signoret.   On  wild  and  cultivated  blackberry.    Insect  Life,  VII, 

p.  30;  Can.  Ent.,  1895,  p.  255.    Signoret  cites  it  as  on  R.  friiticosus, 

(2)  Myiilaspis  pomorum,  Boucho.   Comstock,  2d  Cornell  Kept.,  p.  139.   On  raspberry. 

(3)  Aulacaspis  roan;,  Bomhe.    Comstock,  2d  Cornell  Kept.,  p.  139.    On  raspberry  and 

blackberry. 

(4)  Icerya  purchasi,  Maskell.    Coqnillett,  Kept.  Dept.  Agric.  for  1888,  p.  84.    A  few 

on  raspberry. 

The  above  have  been  noticed  in  America;  the  two  following  in 
Europe : 

(5)  Lecanium  rnbi,  Schrank.    Douglas,  Ent.  Mo.  Mag.,  1892,  p.  105. 

(6)  Tetrura  r«bi,  Liechtenstein.    Lichtenstein,   Bull.  Soc.   Ent.,  France,   1882.  A 

Dactylnpiine  form,  on  1,'.  discolot. 

(B)  On  the  bush  lawyer,  Bttbtis  avstralis,  in  New  Zealand. 

(1)  EriococcuB  multispinvs,  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p.  113. 

(2)  Dactylopiua  glaums,  Maskell.    Maskell,  Scale  Ins.  N\  Z.,  p.  113. 

(3)  Ctenochiton  riridi*,  Maskell.    Maskell,  Scale  Ins,  X.  Z.,  p,  113. 

(4)  C.  perforata*,  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p,  113, 

(5)  Chionaspis  dubia,  Maskell.    Maskell,  Scale  Ins.N  Z.,p.  113. 

On  species  of  Rosa  the  following  have  been  found: 

(1)  Icerya  rosa;  Riley  and  Howard.    Riley  and  Howard,  Insect  Life;  also  Cockerell, 

Jonru.  Inst.  Jamaica,  1892,  p.  97. 

(2)  /.  purchasi,  Maskell.    Maskell,  Scale  Ins.  N.  Z.  p.  113;  Comstock,  2d  Cornell 

Rept.,  p.  140. 

(3)  J.  montserraiensis,  Riley  and  Howard.    At  Colon.    Insect  Life,  1894,  p.  327. 

1  Tr.  N.  Z.  Inst.,  XXVII,  p.  49. 
^  Cockerell,  Can.  Ent.,  1894,  p.  132. 
3Coquillett,  Rept.  Dept.  Agric.  for  1888. 
4Cockerell,  Trans.  Amer.  Ent.  Soc,  1X93,  p.  52. 
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(4)  Piilrinaria  iiiniimerabilis,  Rathvon.    Riley,  Rept.  Dept.  Agric.  for  1884. 

(5)  Lecanium  kespcriduin,  Linmeus.    Coquillett,  Bull.  26,  Div.  Ent.,  V.  S.  Dept.  Agric, 

p.  26;  Cockerel!,  Aim.  Mag.  Nut.  Hist.,  July,  1893,  p.  52. 

(6)  /..  quertitronia,  Fitch,  var.    Cockerel],  Can.  Ent.,  1895,  p.  255. 

(7)  L.  pruinosum,  Coquillett.    Cockerell.  Can.  Ent.,  1895,  p.  255. 

(8)  L.  rosarum.  Snellen.    On  11.  centifolia.    Cockerell,  Trans.  Amer.  Ent.  Soc,  1893, 

p.M. 

(9)  L.  olece,  Bernard.    Comstock,  2<1  Cornell  Rept..  p.  140. 

(9«)  L.  caprew,  Linmr-us,    Douglas,  F.nt.  Mo.  Mag.,  1892,  p.  279.  England. 

(10)  Aiilnmapiaroaw,  Bouchc.    On  B.  ranhia.    Douglas,  Ent.  Mo.  Mug.,  1SS7,  p.  21. 

(11)  Aspidiotus  artinriatvs,  Morgan.   Cockerell,  Ann.  Mag.  Nat.  Hist.,  July,  1893,  p.  IS. 

(12)  A.Jicus,  Aslimead.    Cockerell,  Ann.  Mag.  Nat,  Hist.,  July,  1893,  p,  48;  also  Journ. 

Inst.  Jamaica,  1892,  p.  54. 

(13)  A.  iliotyoitpermi,  Morgan,  var.  jamaicensi*,  Cockerell.    Cockerell,  Can.  Ent.,  1891, 

p.  128. 

(14)  A.  aurantii,  Maskell.    Coquillett,  Bull.  20,  Div.  Ent.,  U.  S.  Dept.  Agric,  p.  15. 

(15)  A.  pern'wioans,  Comstock.    Cockerell,  Amer.  Nat.,  1895,  p.  72(5. 

(16)  A.  personattiB,  Comstock.    Cockerell,  Amer.  Nat.,  1895,  p.  726. 

From  Pyrux  or  Meapilus  germanica  are  recorded  Phcnacoecus  mc.spili, 
Geoffrey,  by  Signoret,  and  Aspidhtus  taryionii,  by  Del  Guercio.  Tlie 
last  is  really  a  ParJatoria. 

From  the  quince,  Pynts  cydonia  or  Cydonia  vulgaris  (properly 
Cydonia  cydonia,  if  the  latter  generic  name  be  maintained)  come 
Ceroplastes  cirripcdi/orm  Comstock,  C.  florid  cm  in,  Comstock, 
AspidiohtH  cydonitr,  Comstock,  A.  rapa.r,  Comstock,  and  A.  per- 
nictoHHs,  Comstock.  Gillette  and  Baker  record  A.  rapa.r  (as  camellia') 
from  the  Japanese  quince,  C.  japonica. 

On  Pyrus  proper  are: 

(A)  On  the  apple,  P.  malua. 

(1)  Dactylopiua  glaums,  Maskell.    Maskell,  Scale  Ins.,  N.  Z.,  p.  111. 

(2)  Lecanium pyri,  Schrank.    Cockerell,  C;!u.  Knt.,  1894,  p.  IS5. 

(3)  L.  prninosum,  Coquillett.    Coquillett,  Iusect  Life,  III,  p.  384. 

(4)  L.  ole<r,  Bernard.    Comstock,  2d  Cornell  Rept.,  p.  139. 

(5)  Parlatoria proteus,  Curtis.    Maskell,  Tr.  X.  /.  Inst.,  XXV,  p.  213. 

(6)  Mytilaspis pomonim,  Bouchc".    Signoret,  Essai,  and  most  authors. 

(7)  I 'ias/ii*  oslrt-af <>r»iia,  Comstock.    Comstock,  2d  Cornell  Hept.,  p.  139. 

(8)  Chionaapia  furfurus,  Fitch.    Comstock,  2d  Cornell  Rept.,  p.  139. 

(9)  Aspidiotua perniciosus,  ( 'omstoek.    Comstock,  2d  Cornell  Rept.,  p.  139. 

(10)  A.  rapax,  Comstock.    Olliff,  Ent.  Notes,  Dept.  Agric.  N.  S.  W.,  September, 

1892,  p.  2. 

(11)  A.  jtifpana-regiti',  Comstock,  var.  albus,  Cockerell.    Cockerell,  Can.  lint.,  1895, 

p.  260. 

(12)  A.forbesi,  Johnson.    W.  G.  Johnson,  Ent.  News,  1896,  p.  151. 

(B)  On  the  pear,  P.  communis. 

(1)  Palcinaria pyri.    Sigimret,  Essai;  Comstock,  2d  Cornell  Rept.,  p.  140. 

(2)  Lecanium  pyri,  Schrank.    Comstock,  2d  Cornell  Rept.,  p.  111). 

(3)  L.  pruinonum,  Coquillett.    Coquillett,  Insert  Life,  III,  p.  381. 

(4)  L.  Mbernaculorunt,  Boisduval.    Coquillett,  Bull.  26,  Div.  Ent.,  I;.  S.  Dept.  Agric, 

p.  27. 

(5)  L.  olece,  Bernard.    Comstock,  2il  Cornell  Rept.,  p.  140. 

(6)  L.  sp.    Cockerell,  Ann.  M;ig.  Nat,  Hist.,  1893,  p.  406.    In  New  Mexico. 

(7)  Mytilaspis  pomorum,  Bonche.    Country  Gentleman,  January  10,  1895,  p.  27 ;  Mas- 

kell, Scale  Ins.,  N.  Z.,p.  113. 


744        THE  FOOD  PLAXTS  OF  SCALE  INSECTS—  COCKEKELL.  vot..xix. 


(8)  Diaapia  aantali,  Maskell.    Maskell,  Scale  Ins.,  N.  Z.,  113. 

(9)  D.  ostre&formis,  Comatock.  Comstock  2d  Cornell  Rept,  p.  140;  Colvce,  An.  Soc. 

Ent.  France,  1881,  Ball.,  p.  lii,  described  a  form  aa  D.pyri. 

(10)  ChionaapU  furfurm.  Fitch.   Comstock,  2d  Cornell  Rept.,  p,  140;  Corvee,  An.  Soc. 

Ent.  France,  1881,  Bull.,  p.  lii,  described  a  form  as  D.pyri. 

(11)  Aapidiotus  aurantii,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXV,  p.  206;  Coqnillett, 

Bull.  26,  Div.  Ent.,  II.  S.  Dept.  Agric. 

(12)  A.  pernicioaus,  Comstock.   Comstock.  2d  Rept.,  p.  140;  Olliff,  Ent.  Notes,  Dept. 

Agric.  N.  S.  W.,  September,  1892,  p.  1. 

(13)  A.  jitglans-rrgia;  Comstock.    Comatock,  2d  Rept.,  p.  140. 

(14)  A.  jaglana-regiw,  Comatock  var.  albua,  Cockerell. .  Cockerell,  Can.  Ent.,  1894,  p. 

132;  Insect  Life,  VII,  p.  211. 

(15)  A.  rapax.  Comstock.    Olliff,  Ent.  Notes,  Dept.  Agric.  N.  S.  W.,  September,  1892, 

p.  1 ;  Coquillett,  Bull.  26,  Div.  Ent.,  U.  S.  Dept.  Agric. 

(16)  A.  ancylua,  Putnam.    Gillette  and  Baker,  Hemip.  Colo.,  p.  128. 

(17)  .  A.forbeai,  Johnson.    W.  G.  Johnson,  Ent.  News,  1896,  p.  151. 

Prom  the  hawthorn,  Cratcegus  oxyacantha,  are  recorded  Mytilaspis 
pomorum,  Bouche,  Aspidiotus  oxyacanthai,  Signoret,  Pulvinaria  oxy- 
acanthm,  Linnaeus,  Lecanium  bituberculatum,  Signoret,  L.  genevense, 
Targioni-Tozzetti,  and  the  problematical  L.  vulgare,  Forster. 

On  species  of  Photinia  are  found ; 

(A)  On  P.  or  Heteromeles  arbntifolia,  a  Californian  shrub,  Lecanium  oleix,  Bernard,  L. 

hesperidum,  Linngeus,  and  L.  kibernac«lorum,  Boisduval.  (Coqnillett,  Bull.  26, 
Div.  Ent.,  U.  S.  Dept.  Agric.)    All  are,  of  course,  exogenetic. 

(B)  On  P.  or  Eriobotrya  japoniear  the  loqnat  of  Japan,  Ceroplaates  vinsonii,  Signoret 

(Signoret,  Esaai),  Lecanium  he8peridum,  Linmeus  (Coquillett,  Bull.  26,  Div. Ent., 
U.  S.  Dept.  Agric.,  p.  26),  Aapidiotus  rapax,  Comatock  (Coquillett,  Bull.  26,  Div. 
Ent.,  U.  S.  Dept.  Agric,  p.  25).  One  or  two  other  species,  recorded  from  "Japan 
plum  "  in  the  Southern  United  States,  should  perhaps  be  added. 

On  Gotoneastcr  mierophylla,  a  native  of  the  Himalayan  region, 
Maskell  found  in  New  Zealand  MytiUtspis  pomorum,  Bouchti.  On  Ame- 
lancMer  canadensis  is  also  found  M.  pomorum.' 

SAXIFRAGACE^E. 

Signoret  records  Lecanium  testudo,  Curtis  (  =  oleai  var.),  from  Brexia 
madagascariensis  (syn.  spinosa),  a  native  of  Madagascar.  He  also 
records  L.  hibernaculornm,  Boisduval,  from  Brexia.  The  genus  Carpo- 
detus  is  confined  to  New  Zealand,  with  one  species  only,  0.  serratus. 
On  it  are  found  Aspidiotus  carpodeti,  Maskell,  and  JMaspis  santali, 
Maskell.  The  Australian  Callicoma  serrati/olia  is  attacked  by  the 
exogenetic  Aspidiotus  rapax,  Comstock." 

The  following  occur  on  Bites: 

(A)  On  the  gooseberry,  M.  groasularia. 

(1)  Dactylopiue  arecai,  Maskell.   On  the  roots.   Maskell,  Tr.  N.  Z.  Inst.,  XXV,  p.  231. 

(2)  Lecanium  rosarum,  Snellen.    Maskell,  Tr.  N.  Z.  Inst.,  XXIV,  p.  22. 

(3)  L.  HUa,  Fitch.    Maskell,  Tr.  N.  Z.  Inst.,  XXIV,  p.  22;  XXIII,  p.  17. 

(4)  Fiorinia  grossulariai,  Maskell.   Maskell,  scale  Inst.  N.  Z.,  p.  112. 


1  Country  Gentleman,  Jannary  10, 1895,  p,  27. 

"Olliff,  Ent.  Notes,  Dept.  Agric.  N.  S.  W.,  September,  1892,  p.  2. 
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(B)  On  the  wild  gooseberry,  presumably  cynonbaii. 
(1)  Lecanium  cynosbaii,  Fitch.    Comstock,  2<l  Cornell  Kept.,  p.  139.    Signoret  cites 
this  from  E.  sylvestris,  which,  however,  is  a  variety  of  the  European  11.  rubrum, 
the  coccid  being  American. 
((')  On  the  wild  gooseberry,  li.  hirtellum— oxyacantkoides. 
(1)  Mi/iilaspis  pomorum,  Douche".    Country  Gentleman,  January  10,  1895,  p.  27. 

(D)  On  the  mountain  currant,  li.  alpinvm,  in  cultivation  in  America. 
(1)  Mytilanpis  pomorum,  Bouche\    Comstock,  2d  Cornell  Rept.,  p.  139. 

(E)  On  the  garden  currants,  R.  rubrum  and  nigrum. 

(1)  1'tdHnaria  innumerabilis,  Rathvon.    Riley,  Rept.  Dept.  Agric.  for  1884. 

(2)  P.  ribesia;  Signoret.    On  red  currant.    Ormerod,  Man.  In}.  Insects,  p.  306. 

(3)  Lecaiihiiii  ribis,  Fitch.    On  both  black  and  red  currants.    Maskell,Tr.  N.  Z.  Inst., 

XXIII,  p.  17;  Comstock,  2d  Cornell  Rept,,  p.  139;  Cockerell,  Trans.  Amer.  Ent., 
1893,  p.  54. 

(4)  Myiilaxpis  pomorum,  Bouche\    Comstock,  2d  Cornell  Rept.,  p.  139;  Country 

Gentleman,  January  10,  1S95,  p.  27. 

(5)  Jspidiotus  ticr'ti,  Bouche".    Comstock,  2d  Cornell  Rept.,  p.  l.'l!>:  Country  (Icntle- 

men,  January  10,  1895,  p.  27. 

(6)  A.  ancylus,  Putnam.    On  black  currant.    Cockerell,  Amer.  Nat.,  1*95,  p.  731. 

(7)  A.forbesi,  Johnson.    W.  G.  Johnson,  Ent.  News,  1896,  p.  151. 

CRASSULACE^E. 

Bryopliyllum  eulycinnm  has  nut  wild  extensively  in  Jamaica,  and  is 
there  attacked  by  Diaspis  amygdali,  Trvon.  Coccus  halophihts,  Hardy, 
which  is  doubtless  really  a  Ripersia,  was  found  on  Seduin  roseum  (syn. 
Hhodiola  rosea). 

RHIZOPHORACE^E. 

A.  comparatively  small  order  of  tropical  trees  and  shrubs.  Ctenoch  Hon 
rhizophora,  Maskell,  occurs  on  Hhtzophom  mangle,  the  mangrove,  in 
Queensland.1 

COMBRETACE^E. 
A  rather  large  tropical  order  of  trees  and  shrubs.  In  the  West 
Indies  there  are  found  on  Terminal} a  catappa  several  cocci ds,  namely, 
Lecanium  terminaliw,  Cockerell,  L.  olea\  Bernard,  L.  begonia;,  Douglas, 
and  Aspidiotus  destructor,  Signoret,  vnr. /allax,  Cockerell.2  Watt  cites 
Tachardia  laectt,  Ken-,  from  Terminalia  tomentosa.  Ceraphtstex  ceriferiis, 
Anderson,  occurs  on  T.  arjunaS 

M  Y  RTACEtE. 

A  very  large  order.  On  Knnzea  is  found  Eriococcvs  araueari<c  var. 
minor,  ^laskell.' 

On  the  Australasian  genus  Leptospermnm  are  numerous  cocci  ds,  as 
follows : 

(A)  On  Lcptospermum,  spocies  not  identified. 
(1)  Fiorinia  camclUm,  Comstock.    Maskell,  Tr.  X.  Z.  Inst.,  XXV,  p.  212. 

'Maskell,  Tr.  X.  Z.  Inst.,  XXVII,  p.  55. 

2Cockerell,  Jonrn.  Inst.  Jamaica,  1893,  p.  255:  Trans.  Amer.  Ent.  Soc,  I  WW,  p.  :VJ; 
Insect  Life,  VI,  p.  103. 

:!Spon's  Encycl.,  II,  p.  2045. 

•"Miwkell,  Tr.  N.  Z.  Inst.,  XXVII,  p.  64 
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(Ii)  On  the  Australian  L.  l&vigatum,  F.  Mueller. 

(1)  Icerya  hoebelei,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXV,  p.  246. 

(2)  Eriococcus  leptospermi,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXIII,  p.  23. 

(3)  Sphaerococcus  leptospermi,  Maskell.    Maskell,  Tr.  N.  Z.  lost.,  XXVII,  p.  68. 

(4)  Tachardia  melalcucce,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXVII,  p.  31. 

(5)  Mipersia  leptospermi,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXVII,  p.  23. 

(C)  On  tlio  New  Zealand  X.  scoparium,  Forster. 

(1)  CHonaspis  (labia,  Maskell,  var.  minor.    Maskell,  Tr.  N.  Z.  Inst.,  XXVII,  p.  9. 

(2)  Mytilaspis  intermedia,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXIII,  p.  7. 

(3)  -1/.  leptospermi,  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p.  112. 

(4)  Asterolecanium  (Planchonia)  epacridis,  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p.  112. 

(5)  Colostoma  wairoenxe,  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p.  112. 
((})  Ctenochitoa  flavm,  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p.  112. 

(7)  Imjlma  leptospermi,  Maskell,    Maskell,  Scale  Ins.  N.  Z.,  p.  112. 

(8)  J",  ornata,  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p.  112. 

(D)  On  the  Australian  L.  juniperiniim,  J.  E.  Smith,  which,  according  to  the  Index 

Kewensis,  is  not  distinct  from  L.  scoparium.  In  Nicholson,  Diet.  Gard.,  it  is 
given  as  a  variety. 

(1)  Asterolecanium  (Planchonia)  stypheliw,  MaBkell.    Maskell,  Tr.  N.  Z.  Inst.,  XXIV, 
p.  25. 

(E)  On  the  Australian  L.  fiavencens,  J.  E.  Smith. 

(1)  Sphavoooccus  pirogallis,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXVI,  p.  95. 

The  species  on  the  Australian  genus  Melaleuca  are  also  numerous, 
namely: 

(A)  On  Melaleuca,  species  not  identified. 

(1)  Planchonia  (~  Asterolecanium)  styphelio?,,  Maskell.   On  dwarf  Melaleuca.  Maskell, 

Tr.  N.  Z.  Inst.,  XXVII.,  p.  62. 

(2)  Tessarobelus  guerinii,  Montrouzier.    Signoret,  Essai. 

(B)  On  Melaleuca  purpurea,  Hortorum.    (=t,  name  not  in  Index  Kewensis.) 

(1)  Leeanium  olew,  Bernard.    Coquillett,  Bull.  26,  Div.  Ent.,  U.  S.  Dept.  Agric,  p.  28. 

(C)  Qii'M.  ericifolia,  J.  E.  Smith.  . 

(1)  Chionaspis  eugeniw,  Green.    Maskell,  Tr.  N.  Z.  Inst.,  XXIV,  p.  14. 

(D)  On  M.  hypericifolia,  J.  E.  Smith. 

(1)  Ceroplastex  ceriferus,  Anderson.    Maskell,  Tr.  N.  Z.  Inst.,  XXV,  p.  216. 

(E)  On  M.  linariifolia,  Smith. 

(1)  Fiorinia  expanaa,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXVII,  p.  51. 

(2)  Spha-rococcusfroggatfi,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXVI,  p.  95. 

(3)  S.  melaleuciv,  Maskell.    Maskell,  Tr.  X.  Z.  Inst.,  XXVI,  p.  94. 

(F)  On  M.  pustulate,  J.  D.  Hooker,  and  M.  mtcinata,  Robert  Brown. 
(1)  Tachardia  mehileucce,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXIV,  p.  55. 

(G)  On  M.  nodosa,  Smith. 

(1)  Mytilaspis  nivea,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXVII,  p.  46. 

(2)  Aspidiotus  rapax,  Comstock  (syn.  camellia;,  auctt.).     Maskell,  Tr.  N.  Z.  Inst., 

XXVII,  p.  39. 

The  Coccidfe  found  on  Eucalyptus  are  extremely  numerous,  including 
the  extraordinary  Australian  gall-making  genera. 

(A)  On  Eucalyptus  spp.,  species  not  identified. 

Mytilaspis  grisea,  Maskell.  Eriococcus  coriaceus,  Maskell. 

M.  cordylinidis,  Maskell. 

Chionaspis  assimilis,  Maskell.         Oossyparia  confluens,  Maskell. 
C.  eugenias,  Maskell. 

Aspidiotus  eucalypti,  Maskell.         Prosopophora  eucalypti,  Muskell. 
A,  subrubescens,  Maskell. 

A.  rossi,  Maskell.  Leeanium  olea;  Bernard. 
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(A)  On  A.  aurantii,  Maskell.  Colostoma  immune,  Maakell. 

A.  acaciw,  Morgan. 

A.  rapax,  Comstock.   *  Monoplilebua  fuscua,  Maakell. 

Sphwrococcm  inflatipes,  Maskell.     Opiathoscelia  globoaa,  Riibsaamen, 

0.  gracilis,  Schrader. 
Tachardia  melaleucce,  Maskell.        0.  serrata,  Froggatt. 

0.  verrucula,  Froggatt. 
Aapisarcus  eucalypti,  Newport.       O.  mammularia,  Froggatt. 
Apiomorpha  aimilis,  Riibsaamen.     0.  fibularis,  Froggatt. 
A.  karscki,  Riibsaamen. 

A.  corni/ex,  Riibsaamen.  Apiomorpha  pedunculata,  Fuller. 

A.  dipaaciformis,  Froggatt.  A.  schraderi,  Fuller,  emend. 

A,  aesailis,  Froggatt.  A.fietcheri,  Fuller. 

A.  roaaiformia,  Froggatt. 

A.  nrnalia,  Tepper. 

A.  ellipaoidalia,  Tepper,  nomen 

nudum. 
A.  baeuerleni,  Froggatt. 
A,  citricola,  Schrader,  nomen 

nudum. 
A.  crispa,  Fuller. 
.(.  mix,  Ollifl'  nis.,  Fuller. 
A .  pomiformia,  Froggatt. 
A.  rugoaa,  Froggatt. 
A.  thorntoni,  Froggatt. 
A.  nmbellata,  Froggatt. 
(H)  On  E.  amygdalina,  Labill. 

Dactylopius  eucalypti,  Maskell. 

(C)  On  E.  mpitellata,  J.  E.  Smith. 

Aapidiotus  extenaua,  Maskell.  Opiathoscelis  aultrotnnda,  Sohrader. 

Apiomorpha pharetrata,  Schrader. 
A.pileata,  Schrader. 

(D)  On  E.  corynocalyx,  F.  Mueller. 

Mylilaapia  formosa,  Maskell. 

(E)  On  E.  corymboaa,  J.  E.  Smith. 

Apiomorpha  pharetrata,  Schrader.    Axcclix  pro'molUa,  Schrader. 

A.  schraderi,  Froggatt. 

(F)  On  E.  diver sicolor,  F.  Mueller. 

Eriococcns  eucalypti,  Maskell. 

(G)  On  E.  dumosa,  A.  Cunningham. 

Spharrococcua  elevana,  Maskell.         Apiomorpha  calycina,  Tepper. 

A.  neuviavni,  Tepper. 

(H)  On  E.  globulus,  Labillardiere. 

Dactylopius  lohulatm,  Maskell. 

Eriococcns  tepperi,  Maakell. 
(1)  On  E.  goniocalyr,  F.  Mueller. 

Eriococcns  paradoxus,  Maskell. 
(J)  On  E.  gracilis,  F.  Mueller. 

Apiomorpha  muvita,  Schrader.         Opiathoscelis  maculata,  Froggatt. 

A.  ovicola,  Schrader. 
(K)  On  E.  incraaaata,  Labillardiere. 

Apiomorpha  strombylosa,  Tepper. 

A.  ovico hides,  Tepper. 
(L)  On  E.  hamiastoma,  Smith. 

Apiomorpha  duplex,  Schrader. 

A.  minor,  Froggatt. 
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(L)  On  A.  oricola,  Schrader. 

A.  pileata,  Schrader. 
(M)  On  E.  leucoxylon,  F.  Mueller. 

Apiomorpha  munita,  Schrader. 

A.  ovicola,  Schrader. 
(N)  Od  E.  odorata,  Behr. 

Apiomorpha  ovicoloidea,  Tepper,  is 
cited  from  this  doubtfully. 
(O)  On  E.  oleosa,  F.  Mueller. 

Apiomorpka  calycina,  Tepper. 
(P)  On  E.  orbifolia,  F.  Mueller. 

Mytilaepis  formoaa,  Maskell,  is 
doubtfully  cited  from  this. 
(Q)  On  E.  robuftta,  Smith. 

Dactylopius  eucalypti,  Maskell. 

Opisthoscelia  piriformis,  Froggatt. 
(R)  On  E.  roatrata,  Scblecht. 

Dactylopius  eucalypti,  Maskell. 

(S)  On  E.  uncinata,  Turcz. 

Apiomorpka  subconica,  Tepper. 
(T)  On  E.  Hminalis,  Labillardiere. 

Eriococcus  confuaus,  Maskell. 
(U)  On  E.  sidcrophloia,  IScntham. 

Ctenochiton  eucalypti,  Maskell. 

Dactylopius  eucalypti,  Maskell. 

(V)  On  E.  eieberiana,  F.  Mueller^wiri/oia, 
Sieber. 

Apiomorpha  pharetrata,  Schrader. 

A.  pileata,  Schrader. 
(W)  On  E.  piperita,  Smith. 

Apiomorpha  pileata,  Schrader. 

A.  variabilia,  Froggatt. 
(X)  On  E.  melliodora,  A.  Cunningham. 

Opisthoacelis  pisiformia,  Froggatt. 
(Y)  On  E.  reainifera,  Smith. 

Opistkoacelia  piriformis,  Froggatt. 

On  Syncarpia  laurifolia  is  found  Fiorinia  syncarpice,  Maskell.1 
On  Metrosideros  robusta,  A.  Cunningham,  a  native  of  New  Zealand, 
four  species  occur,  namely:  Mytilaspis  metrosideri,  Maskell,  Eriococcus 
pallidttSj  Maskell,  Lecanochiton  minor,  Maskell,  and  L.  metrosideri, 
Maskell.  The  last-mentioned  is  also  found  on  M.  tomentosa,  A.  Richard. 

The  guava,  Psidium  guava,  supports  many  Coccidse.  On  a  single 
guava  tree  in  Kingston,  Jamaica,  I  found  Leeanium  olew,  Bernard,  Pul- 
mnaria  cupanice,  Gockerell,  Leeanium  hemisphwricum,  Linnreus,  Vinsonia 
stellifera,  Westwood,  Aspidiotus  articulatus,  Morgan,  A.  personatus, 
Comstock,  A.  ficus,  Ashmead,  and  Ceroplastes  Jloridensis,  Comstock. 
Coquillett  has  also  recorded  L.  oleee,  Bernard,  from  the  guava.  Sig- 
noret,  in  his  Essai,  records  Ceroplastes  vinsonii,  Signoret,  0.  psidii, 
Chavannes,  and  Aspidiotus  destructor,  Signoret.   I  have  recorded, 


Opisthoscelia  maculata,  Froggatt. 


Apiomorpha  munita,  Schrader. 


Apidmorpha  regularis,  Tepper. 
A.  glabra,  Tepper. 


Apiomorpha  conica,  Froggatt. 

Apiomorpha  tricornis,  Froggatt. 
Opisthoacelis  mnshelli,  Froggatt. 
O.  apinoBa,  Froggatt. 


Opisthoscelis  piaiformis,  Froggatt. 
Ascclia  attenvata,  Froggatt. 


1  Maskell,  Tr.  X.  Z.  Inst.,  XXV,  p.  213. 
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in  addition  to  tlie  eight  species  above  cited,  I'uh-inaria  pyrifitrmis, 
Cockerell.1  Dactylopius  loityijilix,  Comstock,2  and  Aspidiotits  rapa.r 
Cotnstock.3  Comstock  has  reported  Vcroplastes  Jioridcnsis,  Comstock. 
Maskell  cites  I'ttlrinaria  psidii,  Maskell;1  Lccauiuiii  acuminatum,  Sig- 
noret;5  L.  longiihtm,  Douglas,6  and  L.  deprcssnm,  Targioni-T(jzzetti.7 
Finally,  there  is  the  unrecognizable  Coceux  trichotlcs,  Anderson.  Thus, 
all  told,  the  guava  c-occids  number  nineteen. 

The  common  myrtle,  Myrtus  comiuttnis,  is  attacked  by  J.ccanium 
he&pcridmn,  Limmeus,8  Cerophtstes  cirripedifonuis,  Comstock,11  C.  Jiori- 
dcnsis, Comstock,9  Chionapsis  inyrti,  Boueho  (Signoret,  Kssai),  and 
J'arlatoria  myrtus,  Maskell.1"  Ixcanium  nitcits,  Cockerell,  is  found  on 
Myrtus  tircediei  (ltlepharoealyx  ticecdici,  Berg)  in  Brazil.  Coccus  crion, 
Anderson,  is  reported  from  Myrtus  :cyianicus,  but  the  plant  belongs 
properly  to  Eugenia. 

Eugenia  is  a  very  large  tropical  genus.   On  it  are  found  the  following: 

(1)  Viittsotiiu  sU'Uij't-ra,  Westwood.    On  E.  (Jumbosa)  ntalacceimix  and  E.  jumbolana. 

Cockerell,  Journ.  Inst.  Jamaica,  I,  p.  373;  Insect  Life,  1S93,  p.  160. 

(2)  J,ecanium  mangiferu',  Green.    On  E.  iiialaccentiis.    Cockerell,  Trans.  Amer.  Ent. 

Soc,  1893,  p.  49. 

(3)  Aspidiotus  ficua,  Ashmead.    On  E.  jambolana.    Cockerell,  Journ.  Inst.  Jamaica, 

I,  p.  373. 

(4)  .1.  fimbriates,  Maskell.    On  E.  Smilliii,  l'oir.    Maskell,  Tr.  K.  /..  Inst.,  XXV,  p. 

208;  Cockerell,  Can.  lint.,  1894,  p.  128. 

(5)  Chionaspis  eugettUt,  Maskell.    On  E.  clUiitha,  a  native  ot  South  America.  Mas- 

kell, Tr.  X.  Z.  Inst.,  XXIV,  p.  14. 

MELASTOM  ACE^E. 

Miconia  is  a  very  large  neotropical  genus.  Aspidiotus  cyanojihylli, 
►Signoret,  is  found  ou  .1/.  magnified  (syn.  Cyanophyllum  magnijicum). 

LYTH  RACEME. 

Lounsbury  reports  the  occurrence  of  Ortkezia  insignis,  Douglas,  on 
Vuplica.  Asjiidiotus  articulatus,  Morgan,  .1.  personatus,  Comstock, 
A.  ficus,  Ashmead,  and  Ccroplastcs  sp.  have  been  found  on  htursotiia 
alba  (syn.  incrmis)."  Tachardia  luccu,  Kerr,  occurs  on  the  Indian  Lager- 
strtvmia  pa  ret  flora,  Koxburgb.    On  the  pomegranate,  1'iiniva  graitatum, 

>  Journ.  Trinidad  Club,  1894,  p.  309. 

2  Bull.  I!ot.  Dept.  Jamaica,  August,  1893,  p.  3. 

3  Journ.  Inst.  Jamaica,  1893,  p.  255. 
«Tr.  X.  Z.  Inst.  XXV,  p.  223. 

'  Ibid.,  p.  219. 
8  Ibid.,  p.  221. 
7  Ibid.,  p.  220. 

*  Maskell,  Scale  Ins.  N.  Z.,  p.  113. 
"Comstock,  2d  Cornell  Eept.,  p  140. 
10 Maskell,  Tr.  N.  Z.  Inst..  XXIII,  p.  12. 
11  Insect  Life,  V,  p.  246. 
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are  found  Ceroplastex  Jloridettsix,  Comstock,  Leeanium  olea;  Bernard, 
Aspidiotus  punictv,  Oockerell,  A.  articulatus,  Morgan,  and  A.  personatus, 
Comstock. 

ONAGRACEjE. 

From  Fuchsia,  Ooquillett  rei>orts  Aspidiotus  aurantii,  Maskell,  and 
A.  rapax,  Comstock,  and  Lounsbury,  Orthezia  insignis,  Douglas. 
Mytilaspis  laetea,  Maskell,  occurs  on  the  New  Zealand  F.  excorticata, 
Linnajus.1 

PASSIFLORACK^E. 

Coquillett  records  Aspidiotus  aurantii,  Maskell,  from  passion  flower. 
Diaspis  amygdali,  Tryon,  has  been  found  on  the  neotropical  Carica 
papaya. 

CACTACE^E. 

On  Mamillaria  (Cactus)  have  been  found  Diaspis  calyptroides,  Costa, 
and  Daetylopius  mamillaria;,  Bouehe.  These  two  also  on  Eehinocaetus 
(Signoret,  Essai).  Daetylopius  virgatus,  Cockerell,  has  been  found  on 
an  undetermined  cactus.2  Eriocoeeus  eoeeineus,  Cockerell,  is  from  a 
cactus  in  a  Nebraska  greenhouse. 

The  following  are  reported  from  Opuntia: 

(1)  Ciwits  cacti,  Liinuiiius.    Cockerell,  Anier.  Nat.,  1893,  p.  1044.    On  O.  rocchicllifera. 

Signoret,  Essai. 

(2)  C.  tomentoaiia,  Lamarck.    Cockerell,  Anier.  Nat.,  1893,  p.  1044.    On  O.  tuna,  Miller. 

(3)  C.  conftiBW,  Cockerell.    Cockerell,  Amer.  Nat.,  1893,  p.  1044.    On  O.  versicolor  and 

0.  leptocaitlis.    Cockerell,  Amer.  Nat.,  1895,  p.  728. 

(4)  Diaspis  vacti,  Comstock.    Found  by  Professor  Tourney  in  Arizona  on  O.  fnlgida 

and  0.  arborettcens.    In  New  Mexico  on  O.  Engelmanni,  Garden  and  Forest,  1895. 

(5)  D.  iacti  var.  opuntue,  Cockerell.    Cockerell,  Journ.  Inst.  Jamaica,  1893,  p.  256. 

(6)  D.  tAtcti  var.  opuniicoUi,  Newstead.    Ent.  Mo.  Mag.,  1893.    In  Demerara. 

(7)  Mytilaspis  philococcus,  Cockerell.    Bull.  Soc.  Zool.  France,  1893,  p.  252.  In 

Mexico. 

(8)  Daetylopius  longispinus,  Targioni-Tozzetti  (longifilis).    On  prickly  pear  cactus. 

Lintner,  2d  N.  Y.  Kept.,  p.  56. 

The  Opuntia  coccinellifera  is  more  properly  called  Sopalea  coccinell- 
ifera,  Salm-Dyck.    It  is  a  native  of  Mexico. 

FICOIDACE^. 

On  Mesembryanthemum  is  found  Pulvinariamesembryanthemi,  Vallot;3 
P.  biplicata,  from  M.  acinaciforme,  Linnaus,  is  the  same  insect. 

1  Maskell,  TV.  N.  Z.  Inst.,  XXVII,  p.  48. 
3  Cookerell,  Can.  Ent.,  1895,  p.  259. 
3  Douglas,  Ent.  Mo.  Mag.,  1887,  p.  24. 
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UMBELL1  FERjt 

Concerning  Lccanium  pcr-sicd',  Fabricius,  accidentally  occurring  ou  an 
unibellit'er.1  Vhiimtixpis  bilobix,  Xewstead,  is  found  on  Pituranthux  xco- 
jHirius  (syn.  Ih  cerra  xcopariit,  Cosson  and  Durand),  in  Algeria.-  Coccus 
piUwella',  Linmeus,  a  species  not  now  recognized,  was  said  to  be  found 
on  l'impindln  as  well  as  llin-itciiuu.  Coims  lialopldlm,  1  lardy  (believed 
to  be  a  lliperx'm).  occurred  on  lJ(/u.sticinu  scat'tciim.  A  I  hictylopinn  was 
found  by  Mr.  W.  Fuwcett  on  wild  carrot  at  Cinchona,  Jamaica,  and 
transmitted  to  me  by  Professor  Townsend,  but  the  material  was  insuf- 
ficient for  determination. 

ARALIACEiE. 

Gillette  and  Baker :f  reports I, spitiit)Uts  rapti.c,  Oomstock  (aimcUin'),  and 
Leciiniuin  hcspcriiinm,  Linineus,  from  Araliti.  A.  guilfoylei,  Cogniaux 
and  Marehand,  a  native  of  tlio  Pacific  islands,  when  cultivated  in 
Jamaica,  was  attacked  by  Aspidiotns  urliculutiis,  Morgan,  and  A.  per- 
sonatus,  Comstock.4  On  the  New  Zealand  Pana.i-  nrboreiim.  Forster, 
are  found  Fiorinia  iiiinimu,  Maskell,  Cieuochitou  jUtntH,  Maskell,  C.  fiis- 
citx,  Maskell,  ('.  perforatus,  3Iaskell,  (J.  inridis,  Maskell,  and  Jhtvtylupius 
glauciix,  Maskell.5 

For  an  account  of  the  Coccida;  found  on  ivy  (Hedera  helix)  see 
Cockerell.''  The  species  are  Phcnacnccus  hedcra:,  Signoret,  Lichiemia 
ribiinii,  Signoret7  Lceawium  muculatum,  Signoret,  L.  hcHperidinit,  Lin- 
iutus,  and  var.  luuri,  Aspidiotitx  hederd',  Vallot  (including  ncrii .*),  and 
Astcrulccauiiiut  hedcra',  Lichtenstem  (syn.  maxsalongian>tm). 

CORNACEvE. 

Cmokia  is  a  genus  of  two  species,  confined  to  New  Zealand.  On 
V.  mtoiwastcr  are  found,  as  rex)ortcd  by  Maskell,  iSolcuophora  corokiir, 
M  askell,8^l.sy.»if/ iotua  coroMce^  Maskell," and  Itujlhia  hi  eon* plena.  Maskell."1 

On  ('urniix  mngniiiai  have  been  found  Leeimium  curui,  Iiouche,  and 
L.  tiirsale,  Signoret  (Signoret,  Fssai);  on  ('.  ctdifurnieus  and  other 
species,  Mytilitxpix pomorum, McmeAti.  liecently,  Professor  Harvey  sent 
me  N.  pomiirum  on  twigs  of  Curnus  from  ( h  imo,  Maine,  with  the  remark 

■Cockerell,  Can.  Ent.,  1895,  p.  256. 
2Newstea<I,  Ent.  Mo.  Mag.,  1895,  p.  233. 
3Hemip.  Colo.,  p.  128. 

4  Cockerell,  Innect  Life,  V,  p.  215. 

5  Maskell,  Scale  Ins.  N.  Z.,  p.  113. 

6  Ent.  Xows,  1894,  p.  210. 
'Xewstaul,  Ent..  Mo.  Mag.,  1895,  p.  166. 
»Tr.  X.  Z.  Inst.,  XXII,  p.  142. 

•Ibid.,  XXIII,  p.  2. 
"Ibid.,  XXIV,  p.  20. 
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that  it  was  abundant.  Mr.  C.  F.  Schaufuss  sent  M.  pomorum  on  Cornus 
alba.foliis  variegatis,  from  Meissen,  Saxouy.1 

Chionaspis  nyssw,  Comstock,  was  found  in  Uorth  Carolina  on  Nyssa 
multifloru,  Wangerheim. 

CAPRIFOLIACE^E. 

Signoret  cites  Lichtensia  viburni,  Signoret,  and  Dactylopius  riburni, 
Signoret,  from  Viburnum  tinus.  From  Viburnum,  species  not  stated, 
Maskell  records  Parlatoria  myrtits,  Maskell,2  and  Chionaspis  eugenia, 
Maskell/1 

Coccus  xylostei,  Schrank,  a  species  not  now  recognized,  was  found  on 
Lonicera  xylosteum,  Linnu-us.  Comstock  reports  Mytilaspis  pomorum, 
Bouch£,  as  found  on  Lonia  ru. 

RUBIACEyE. 

A  large  order.  Aspidiotus  articulatus,  Morgan,  is  found  on  Port- 
landia  grandiflora,  Linna  us,  in  Jamaica.'  At  1'unduloya,  Ceylon,  Mr. 
E.  B.  Green  found  Chionaspis  aspidistra;  Signoret,  var.  mussamdai,  on 
Musscvnda  frondosa. 

Gardenia  jasminoid.es,  Ellis  (syn.  Jlorida,  Linincus),  although  called 
Cape  Jessamine,  is  a  native  of  China.  Comstock  records  Lecanium 
okrn,  Bernard,  upon  it,  and  I  have  recorded  Pulvinaria  cupaniai,  Cock- 
erell.5 

In  Jamaica,  Lecanium  hemispharicum,  Liumeus,  is  quite  troublesome 
on  Ixoraf 

The  species  on  coffee  ( Coffea)  are  as  follows : 

(1)  Dactylopius  citri,  Boisduval.    Cockerell,  Entomologist,  1893,  p.  267. 

(2)  Lecanium  viride.  Green.    For  full  particulars  about  this  insect  see  a  pamphlet  by 

Mr.  E.E.Green,  entitled  Observations  on  the  Green-scale  Bug  in  connection 
with  the  Cultivation  of  Coffee,  published  in  Ceylon,  in  1886. 

(3)  L.  nigrum,  Nietner.    See  Green,  Observations  ou  the  Green-scale  Bug  in  connec- 

tion with  the  Cultivation  of  Coffee,  Ceylon,  1886. 

(4)  L.  eoffeai,  Walker..  See  Green,  Observations  on  the  Green-scale  Bug  in  connection 

with  the  Cultivation  of  Coffee,  Ceylon,  1886 ;  Siguoret,  Essai.    Also,  for  a  dis- 
cussion on  the  occurrence  of  this  and  L.  JiemispluFricum,  Linnuius,  ou  Coffee, 
'        and  soiuo,  remarks  on  their  probable  identity,  see  Cockerell,  Bull.  Bot.  Dept., 
Jamaica,  1894,  p.  71. 

(5)  Orlhezia  insignis,  Douglas.    On  Liberiau  Coffee.    E.  E.  Green,  Tropical  Agric, 

January,  1895. 

(6)  Aspidiotus  articulatus,  Morgan.    Cockeroll,  Insect  Life,  V,  p.  245. 

1  Can.  Ent.,  1895,  p.  259. 

»Tr.  N.  Z.  Inst.,  XXIII,  p.  12. 

'Ibid.,  XXIV,  p.  14. 

•Cockerell,  Insect  Life,  1893,  p.  160. 

« Bull.  Bot.  Dept.,  Jamaica,  1895,  p.  101. 

6In8ectLile,  1893,  p,  160;  Joum.  Inst.  Jamaica,  1895,  p.  169. 
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On  Coprosma,  in  Xew  Zealand,  Maskell  finds: 

Aspidiotus  iwriL  Bouche".  Ctenochiton  perforatum,  Maskell. 

Mytilmpie pyri/ormis,  Maskell.  ('.  viridis,  Maskell. 

Chionaspia  dubia,  Maskell.  C.  depressus,  Tar.  minor,  Maskell. 

Fiorinia  astelice,  Maskell.  Inglisia  patella,  Maskell. 

Dactylopitts  glaucus,  Maskell. 

Aspidiotus  denticulaitis,  Targioni-Tozzetti,  occurs  on  Rubia,  but  there  seems  to  be 
some  confusion  as  to  whether  the  plant  is  R.  peregrina  or  tinctorum. 

On  Aspenda  rynanchica,  Linuaius,  is  found  Lecanopsis  rhizophila,  Targioni-Tozzetti 
Maskell  { Scale  Ins.  N.  Z.,  p.  Ill)  records  Lecanium  maculatum,  Signoret,  from  "  lia- 
vardia,"  meaning,  I  suppose,  Bourardia. 

COMPOSITE. 

Lounsbury  reports  Ortheziu  insignis7  Douglas,  from  Ageratum;  also 
from  Steria.  From  Eupatorium  are  recorded  Ceroplastes  eirripediformis, 
Comstock,  Orthezia  americana,  Walker,  and  0.  insigitis,  Douglas;  tlie 
first  two  by  Comstock,  the  otlier  by  Lounsbury. 

Lecanium  assimile,  Xewstead,  was  found,  exogenetically,  upon  Grin- 
delta.  On  Bigelovia  in  Colorado  is  found  Pulrinaria  biyeloria; 
Cockerell;1  this  same  Pulrinaria  was  also  sent  to  me  by'Doctor  0.  V. 
Eiley,  labeled  as  from  Bigeloria  in  Los  Angeles,  California,  (Div.  Ent., 
4757).  Coquillett  reports  Aspidiotus  aurantii,  Maskell,  exogenetically 
on  Solidago  californica.  Orthezia  americana,  Walker,  and  herya  pur- 
chasi,  Maskell,  have  occurred  on  Kolidago,  the  former  doubtless  normally, 
the  latter  accidentally. 

Two  species  of  Olearia  have  furnished  coccids:  Briavhiton  hispidus, 
Maskell,  was  found  on  the  New  Zealand  0.  haastii,  J.  D.  Hooker;  Tttch- 
urdia  Melaleuca;  Maskell,  on  0.  axillaris  (syn.  Aster  axillaris).  Bhizo- 
coceits  celmisiw,  Maskell,  was  found  on  Cehnisia.- 

On  Ilacchuris  riminalis  (reet.  vitninea,  De  Candolle)  Coquillett  found 
Lecanium  olea;  Bernard.  In  Brazil,  Ceroplastes  albolineatus,  Cockerell, 
and  J.eeuniuni  liaccliaridis  are  found  on  Baccharis.  The  unrecognized 
Coccus  eapensis  was  fouud  on  Metalasia  miiricata  (syn.  (I  naphalium  muri- 
catum).  Lecanium  eussinia;  Maskell,  a  species  formerly  confounded  with 
L.  olem,  is  found  ou  the  Xew  Zealand  Cassinia leptophylla .  On  Parthenium 
incanum  in  Xew  Mexico  there  occur  Lecaniodiaspis  yucca;,  Townsend, 
and  Tachardia  cornutu,  Cockerell.3  Lcerya  pttrchasi,  Maskell,  has  been 
noticed  by  Coquillett  exogenetically  upon  Xanthium.  Maskell  found 
Dactylopius  affinis,  Maskell,  on  tubers  of  Dahlia.* 

Coquillett  records  Aspidiotus  aurantii,  Maskell,  from  Bidens.  The 
cultivated  Chrysanthemum  is  quite  badly  infested  at  times  by  Lecanium 
hemisphwricuin,  Targioni-Tozzetti  and  Orthezia  insiejnis,  Douglas.5  Cero- 

1  Cockerell,  Trans.  Amer.  Ent.  Soc,  XX,  p.  366. 
-Maskell,  Scale  Ins.  N.  Z.,  p.  111. 
3  Cockerell,  Amer.  Nat.,  1895,  p.  T2X. 
<Tr.  X.  Z.  Inst.,  XXVI,  p.  90. 

sCockerell,  Insect  Life,  1892,  p.  121;  Trans.  Amer.  Ent.  Soc,  1893,  p.  55. 
Proc.  X.  M.  vol.  xix  4S 
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plastes  cistudi/ormis,  Cockerell,  was  found  on  Chrysanthemum  in  Mexico1 
Ooquillett  reports  Lecanium  oleic,  Bernard,  from  A  rtemliia  ca  I  i/ornica, 
Lessiug.  Ceroplastes  artemesiic  (sic),  of  liiley's  Manuscript,  found  on 
Artemisia  in  Silver  City,  >Te\v  Mexico,  lias  never  been  described.  The 
European  C.  artem  isiic.  Kossi,  is  not  the  same,  but  is  considered  identical 
with  G.  nisei. 

On  the  New  Zealand  lirachyglottis  repanda,  Maskell,  was  found  Fior- 
iiiin  Minima,  Maskell,  Ctenochiton  flarus,  Maskell,  and  G.fuscus,  Maskell. 
Lounsbury  records  Orthezia insignis,  Douglas,  from  Cineraria.  Aspidi- 
otus  signoreti,  t'oinstoek  (syn.  Targinnia  nigra),  was  found  on  Cineraria 
maritima,  more  properly  called  lienecio  cineraria.  On  burdock  (Arctium) 
has  been  found  Orthezia  americana,  Walker;  Guerinia  serratuhc,  Fabri- 
cins,  is  from  rierratula  tinctoria.  Coccus  pilosella;  Linnaeus,  is  from 
roots  of  Hieracium  pilosella.  Ooquillett  found  Lecanium  oleic.  Bernard, 
and  Jcerya purchasi,  Maskell,  exogeuetically  on  Sonchus  oleraccus. 

GOODENOVIACEvC. 

On  the  Australian  Goodenia  ovata,  J.  E.  Smith,  lias  been  found  Icerya 
cegyptiaca,  Douglas.2 

VACCINIACE^E. 

Gli  ionaspis  raccinii,  Bouche,  is  found  on  I  'accinium  myrtillus  in  Switz- 
erland. Two  other  coccids  on  the  sanie  plant  are  the  Coccus  myrtilli, 
of  Kaltenbach,  1871,  a  species  not  known  to  Signoret,  and  Lecanium 
distinguendum  of  Douglas.  B.  Goethe  has  described  a  species  as 
Lecanium  vacciniimacrocarpum,  found  in  the  botanical  garden  at 
Karlsruhe.  Professor  J.  B.  Smith  records  an  Aspidiotus,  either  A. 
ancylus  Putnam,  or  a  very  closely  allied  form,  from  cranberry. 

ERICACEAE. 

Ooquillett  reports  Aspidiotus  nerii,  Bouche,  on  Arbutus  menziesii, 
Pursh.  The  unrecognized  Coccus  nriv-ursi,  Linmeus,  was  from  roots  of 
Arctostaphylos  ura-ursi  {syn.  Arbutus  uva-nrsi).  Comstock has  recorded 
Ceroplastes  Jioridenxis,  Oomstock,  from  Andromeda,  and  Lecanium  olea, 
Bernard,  from  heath.  In  Europe  Orthezia  manariensis,  Douglas,  is 
found  on  Erica  arborea,  Linmeus,  and  Aspidiotus  erica',  Boisduval,  and 
Krincoccus  erica;  Signoret,  on  B.  mediterranea,  Linna'us.  Maskell 
describes  Dactylopius  cricicola,  Maskell,  from  Erica  autumnalis;  this 
name  is  not  in  the  Index  Kewensis,  however.  Eriococcus  azalea;,  Com- 
stock, is  from  Azalea.  Maskell  has  reported  Aspidiotus  rapa.r,  Corn- 
stock  (camellia'),  from  Rhododendron* 

'  Cockerell,  Zoe,  1893,  p.  104. 
'Maskell,  Tr.  X.  Z.  Inst.,  XXVI,  p.  100. 
»Tr.  X.  Z.  lust.,  XXVII,  p.  39. 
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EPACRIDE^E. 

Asterolecanium  stypheliir,  Maskell,  is  recorded  by  Maskell  from  Sty- 
pheUa  rh'ht'P  and  Mmwtoeu  ciliittieu.2  On  the  Australian  Cyathodes 
acerosa  are  found  Pol/aspix  virdia  and  Kriococcus  inultispiiius?  On 
Leucopogon  fraseri,  A.  Cunningham,  also  a  native  of  Australia,  are 
1'oliaspis  media,  Maskell,  and  Asteroiecanitnu  epacridis,  Maskell.*  On 
Kpai-ris  hnujifol 7<r.is Uriococcus  multispinus,  Maskell,  var.  Iwrigatus.*  Is 
it  not  probable  that  the  species  found  by  Maskell  on  Australian  Epacri- 
dea?  in  Xew  Zealand  are  really  natives  of  Australia?  If  so,  one  or  two 
apparent  anomalies  are  removed. 

PLUMBAGINE^E. 

At  roots  of  Native  armeriu  (Armeria  vulgaris)  Newstead  found  his 
Baetylopius  radiemn?  Coivitx  halophilus,  Hardy,  had  much  earlier  been 
reported  from  the  same  plant.  Icerya purchusi,  Maskell,  and  Ceroplastes 
plumbagi  nis,  Oockerell,  have  been  found  on  Plumbago. 

MYRSINE^E. 

Aspidiotus  myrsinw  was  found  on  Myrsine  nfrimna,  Linmeus  (syn. 
retusa).  Vinsonia  stelli/era,  Westwood,  is  recorded  from  Ardisia  poly- 
cephala.'' 

SAPOTACE.fi. 

On  the  star  apple,  Chrysophyllinti  caiitito,  are  found  Dactylopius 
longispinm,  Targioni-Tozzetti  (syn.  longijilis),  Ceroplastes  jloridensis, 
Oomstock,  Lecanium  olea',  lU'i-nard,  Pulrinaria  eupania1,  Cockerell, 
AspidiotHs  artieulatns,  Morgan,  and  A.  personalis,  Comstock.7  Corn- 
stock  has  reported  Chiouaspix  liichiris,  Coinstock.  from  Aehras  sapota; 
and  from  the  same  plant  I  have  recorded  Vinsonia  stellifera.  Westwood.8 
Hart9  reports  Aspidiotus  destructor,  Signoret,  and  Lecanium  mangiferw, 
Green,  from  Bassia  lati/olia,  Roxburgh,  an  East  Indian  tree  cultivated 
in  Trinidad.  It  will  be  observed  that  the  coccids  are  also  East  Indian 
species. 


'Tr.  X.  Z.  Inst.,  XXIV,  p.  25. 
=  Tr.  X.  Z.  Inst.,  XXVII,  p.  67. 
"Maskell,  Scale  Ins.  N.  Z.,  p.  112. 
<Maskell,  Tr.  N.  Z.  Inst.,  XXVII,  p.  64. 
'•Ent.  Mo.  Mag.,  1895,  p.  236. 
'Cockerell,  Ent.  Mo.  Mag.,  1893,  p.  17. 
'  Insect  Life,  VI,  p.  103,  also  1893,  p.  lr.sl. 
"Insect  Life,  1893,  p.  159. 

9  Bull.  Misc.  Inform.  Bot.  Gard.,  Trinidad,  April,  1895,  p.  38. 
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EBENACE^E. 

On  persimmon  (Biospyros)  Diaspis  amygdali,  Tryou,  lias  been  found.1 
Comstock  records  Chionagpis  biclavis,  Comstock,  from  Diospyros  ebenum, 
Koenig. 

OLEACEiE. 
On  Jasminum  have  been  found: 

(1)  Lecanium  mangifera;  Green.    On  J.  sambac,  Alton,  a  native  of  tropical  Asia,  in 

cultivation  in  Jamaica.    Cockerell,  Insect  Life,  V,  p.  246. 

(2)  Aspidiotus  articulatus,  Morgan.    On  J.  sambac.    Cockerell,  Insect  Life,  V,  p.  246. 

(3)  A.  personatus,  Comstock.    On  J.  pubescens,  Willdenow ;  also  a  native  of  tropical 

Asia,  cultivated  in  Jamaica.    Cockerell,  Insect  Life,  V,  p.  246. 

(4)  A.  diffinis,  Newstead,  var.  lateralis,  Cockerell.    On  J,  pubescent.  Cockerell, 

Can.  Ent.,  1894,  p.  130. 

(5)  Diaspis  amygdali,  Tryon,=/ana(u*.    Cockerell,  Journ.  Inst.,  Jamaica,  I,  p.  373. 

Coquillett  records  Aspidiotus  neriij  Bouch6,  from  Syringa  vulgaris. 
From  lilac  Maskell  also  reports  Mytilaspis  pomorum,  Bouche". 
The  species  found  on  Fraxinus  are  rather  numerous,  thus: 

(1)  Pulvinaria  fraxini,  Signoret.    On  F.  excelsior.    Signoret.  Essai. 

(2)  P.  innumerabilis,  Rathvon.   On  F.  nigra  (sambuci folia).   Mundt.    Can.  Ent.,  1884, 

p.  240. 

(3)  Lecanium  pruinosum,  Coquillett.    Coquillett,  Insect  Life,  III,  p.  384. 

(4)  L.  olew,  Bernard.    Coquillett,  Bull.  26,  Uiv.  Ent.,  U.  8  Dept.  Agric.,p.28.  Coin- 

stock  cites  it  from  Oregon  ash. 

(5)  L.  hesperidum,  Liniiieus.    Coquillett,  Bull.  26,  Div.  Ent.,  U.  S.  Dept.  Agric,  p.  26. 

(6)  Coccus  fraxini,  Chavannes,  1848.    Said  sometimes  to  produce  manna.    Not  now 

recognized. 

(7)  Chionaspis  fraxini,  Signoret.    Signoret,  Essai ;  Gillanders,  Brit.  Nat.,  1894,  p.  23. 

On  F.  excelsior.    Comstock  considers  it  identical  with  C.  salicis. 

(8)  Mytilaspis  pomorum,  Bouche*.    On  F.  americana  and  F.  nigra  (sambucifolia). 

Country  Gentleman,  January  10,  1895,  p.  27.  Also  reported  from  ash  by 
Maskell. 

(9)  Aspidiotus  ancylus,  Putnam.    Comstock,  2d  Cornell  Kept.,  p.  139. 

(10)  A.  jaglane-regia;  Comstock,  var.  albus,  Cockerell.    Cockerell,  Insect  Life,  VII, 

p.  211 ;  Can.  Ent.,  1894,  p.  287.    Formerly  recorded  by  Townsend  as  A.  comrexu*. 

On  the  olive  ( Olea  europea,  Linnajus,  with  syn.  or  var.  hispanica)  are 
found : 

(1)  Pollinia  pollini,  Costa  (Byn.  costce).    Signoret,  Essai. 

(2)  Lecanium  oleos,  Bernard.    Signoret,  Essai.    In  Jamaica,  although  L.  oleee  is  com- 

mon, it  does  not  attack  the  olive.  Cockerell,  Bull.  Bot.  Dept.,  Jamaica,  1894, 
p.  72. 

(3)  Mytilaspis  flava,  Targioni-Tozzetti.    Signoret,  Essai ;  Comstock,  2d  Cornell  Rept., 

p.  140. 

(4)  Aspidiotus  villosus,  Targioni-Tozzetti.    Signoret,  Essai;  Comstock,  2d  Cornell 

Kept.,  p.  140. 

(5)  A.  articulatus,  Morgan.   Cockerell,  Insect  Life,  1893,  p.  160. 

(6)  A,  personalis,  Comstock.   Cockerell,  Insect  Life,  1893,  p.  160. 

(7)  A.ficu8,  Ashmead.   Cockerell,  Journ.  Inst.  Jamaica,  I,  p.  373. 


»  Cockerell,  Can.  Ent.,  1895,  p.  260. 
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(8)  A.  rapax,  Comstock.    Comstock,  2d  Cornell  Kept.,  p.  140. 

(9)  Lichtensia  eatoni,  Newstead.    Newstead,  Ent.  Mo.  Mag.,  1895,  p.  166. 

(10)  Filippia  oletv,  Costa  (syn.  follicularu).   Signoret,  Essai.   Lichtenstein  described 

the  male  in  1881. 

On  lAgustrum  luridum  (syn.  japonicum)  are  found  Lecanium  olew, 
Bernard,1  and  Eriverus  pe-la.2 

APOCYNACEyE. 

Phenacoccus  barberi,  Cockerell,  has  been  noticed  on  Allamanda? 
Watt 4  records  Tachardia  lacca  from  Carissa  carandas,  Linnaeus.  Aspi- 
diotv.it  personatus,  Comstock,  and  A.  articulatus,  Morgan,  have  been 
found  on  Theretiti  neriifolia.5  Lounsbury  records  Orihezia  insignis, 
Douglas,  from  Vincn.  Lecanium  hemisphwricum,  Targioui-Tozzetti, 
infests  Tabernwmontana."  Maskell  has  reported  Ghionaspis  minor, 
Maskell,  from  Parsonia. 

The  coccids  of  the  oleander  [tferium  oleander,  Linnaeus)  are: 

(1)  Lecanium  olw,  Bernard.    Coquillett,  Bnll.  26,  Div.  Ent.,  U.  8.  Dept.  Agric. ;  Cock- 

erell, Insect  Life,  VI,  p.  103. 

(2)  L.  hesperidum,  Linnseus.    Coquillett,  Bull.  26,  Div.  Ent.,  U.  S.  Dept.  Agric; 

Cockerell,  Insect  Life,  VII,  p.  210.  Also  var.  lauri.    Ent.  Mo.  Mag.,  1891,  p.  245. 

(3)  CeroplaittesfloridenHU,  Comstock.   Comstock,  2d  Cornell  Rept.,  p.  140.  Also  a  pink 

form,  possibly  myrictr.    Cockerell,  Journ.  Inst.  Jamaica  I,  p.  373. 

(4)  Asterolecaniiim  pustulaiis,  Cockerell.   Cockerell,  Insect  life,  VI,  p.  103.  Quite 

troublesome  on  oleander.  See  also  Sci.  (Jossip.,  1893,  p.  78;  Ent.  Mo.  Mag., 
1893,  p.  17;  Journ.  Inst.  Jamaica,  1892,  p.  143;  Can.  Ent.,  1895,  p.  259. 

(5)  DiaepxH  amygdali,  Tryon  (=lanatu»).    Cockerell,  Insect  Life,  VI,  p.  103. 

(6)  Chiovaspis  hi  rt'i,  Newstead.    Newstead,  Ent.  Mo.  Mag.,  1895,  p.  235.    In  Algeria. 

(7)  Aspidiotus  roesi,  Maskell.   Maskell,  Tr.  N.  Z.  lust.,  XXIV,  p.  12. 

(8)  A.  personatus,  Comstock.    Cockerell,  Insect  Life,  1893,  p.  160. 

(9)  A,  ficus,  Ashmead.    Cockerell,  Insect  Life,  1893,  p.  160;  also  Insect  Life,  VI,  p.  103. 

(10)  .f.  nerii,  Bouche*.    Signoret,  Essai,  and  most  other  authors. 

(11)  A.  articulatus,  Morgan.    Cockerell,  Insect  Life,  VI,  p.  103;  Journ.  Inst.  Jamaica, 

1892,  p.  54. 

An  Aspidiotus,  apparently  not  separable  from  aurantii,  Maskell,  is 
found  on  Plumieria  in  Kingston,  Jamaica. 

On  Trachelospermum  (or  Rhynchospermum)  jasminoides  Gillette  and 
Baker  record  Lecanium  hesperidum,  Linnaeus.7 

ASCLEPIADACE^E. 

Ripersia  terrestris,  Newstead,  was  found  on  roots  of  Stephanotis.* 
Aspidiotus  personatus,  Comstock,  and  JUaspis  amygdali,  Tryon 

■  Coquillett,  Bull.  26,  Div.  Ent.,  TJ.  s.  Dept.  Agric. 

!  Alex.  Hosie,  Insect  Life,  III,  p.  424. 

3 Cockerell.  Ann.  Mag.  Nat.  Hist.,  1895,  p.  61. 

•Diet.  Ec.  Prod.  Ind.,  II,  p.  410. 

6  Cockerell,  Insect  Life,  V,  p.  246. 

"Cockerell,  Bull.  Bot.  Dept.,  Jamaica,  1804,  p.  71. 

'Hemip.  Colo.,  p.  127, 

"Newstead,  Ent.  Mo.  Mag.,  1895,  p.  214. 
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(=lanatux),  have  occurred  on  Calotropis  procera.'  On  Soya  carnosa, 
Robert  Brown,  a  native  of  the  Eastern  tropics,  Signoret  records 
JJmtylopins  lioyia,  Signoret  (rect.  lioyw). 

LOGANIACE^E. 

On  the  New  Zealand  (loiiostomn  ligustrifoliiim,  Maskell  found 
Ctennehiton  elongatus,  Maskell.  Aspidiotus  budleia;  Signoret  (rect. 
buddleiw),  is  variously  reported  by  Signoret,  Comstock,  and  Maskell 
from  Buddkiit  globidomt  and  B.  salicUm.  These  two  specific  names 
must  be  erroneous,  as  they  are  not  in  the  Index  Kewensis;  there  is 
a  globosa  and  a  salicifolia. 

BO  RAG  IN  AC  E^E. 

On  heliotrope  (Heliotropiinn)  Lounsbury  reports  Orthezia  insignia, 
Douglas,  while  I  have  recorded  Ghionaspis  major.  Cockerell.2  I'ltena- 
cvcciis  brunnitarsix,  Signoret,  is  recorded  by  Signoret  from  Borago 
officinalis,  Linna'us.  I  have  recorded  Orthc:ia  insignis,  Douglas,  from 
Myosotis? 

CONVOLVULACEiE. 

The  Old  World  Argyre'm  speriosa,  when  cultivated  in  Jamaica,  is 
attacked  by  Diaspis  amygdali,  Tryou  (=lan<ttits)?  Lounsbury  reports 
Orthesia  innig)iin,  Douglas,  from  Tpumwtt.  Lnanium  batatw,  Cockerell, 
is  found  on  roots  of  Ipomwa  b«1iitns,1 

SOLANACE^E. 

The  coccids  of  Solatium  are: 

(1)  Daetylopiits  solani.  Cockerel],    On  roots  of  5.  tuberosum  and  .S.  roetrntum.  Cock- 

erell, Amer.  Nat..  18»r>.  p.  72!);  Can.  Ent.,  1894,  p.  286. 

(2)  Baetylopius  sp.,  on     melongena.    In  Jamaica.    Cockerell,  Ent.,  1S!>3,  p.  266. 

(3)  D.  affinis,  Maskell.    On  tubers  of  potato.    Maskell.  Tr.  X.  Z.  Inst.,  XXVI,  p.  90. 

(4)  D.  citri,  lioisduval.    On  .S'.  jasminoides.    Gillette  and  llaker.  Hemip.  Colo.,  p.  125. 

(5)  CeropJastcs  cirripediformis,  Comstock.    On  soushumber.    Cockerell,  Journ.  Inst. 

Jamaica.  1S!<2.  p.  54. 

(6)  Lecanhim  olea;  Bernard.    On  soushumber.    Cockerell,  Journ.  Inst.  Jamaica,  1892, 

p.  54.  On  bittersweet  (Comstock) ;  on  S.jasminoides  (<  Jillet  te  and  Baker,  Hemip. 
Colo.,  p.  127) ;  on    dotiglasii  (Coquillett,  Bull.  26,  Div.  Ent., IT.  S.  Dept.  Agric). 

(7)  Orthezia  insignis,  Douglas.    On  5.  tuberosum.    Cockerell,  Insect  Life,  V.  p.  247. 

(8)  Icerya  purchasi,  Maskell.    Coquillett,  Rept.  Dept.  Agric.  for  1888. 

(9)  Pseudoparlatoria  osireata,  Cockerell.    On  soushumber.    Cockerell,  Journ.  Inst. 

Jamaica,  1892,  p.  136. 

1  Cockerell,  Insect  Life,  V,  p.  246. 
'Can.  Ent.,  1894,  p.  127. 
3  Insect  Life,  V,  p.  247. 

•Cockerell,  Ann.  Mag.  Nat.  Hist.,  1895, p.  62. 
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(10)  Jspidiotus  aurantii,  Mnskell.    On  S.  douglasii.    Coquillett,  Bull.  26,  Div.  Ent., 

U.  S.  Dept.  Agric. 

(11)  A.  ntrii,  Boncho.    On  N.  douglasii.    Coquillett,  Bull.  26,  Div.  Ent.,  U.  8.  Dept. 

Agric. 

(12)  Coccus  koleos,  Anderson.    On  N.  melongena.    Sec  Signoret,  Essai. 

Two  species  have  been  found  on  the  tomato,  Lycopersicum  lycoper- 
sicum {Solatium  lycoper, sicum,  Lycoper  sir  am  esculenium).  These  are  the 
unrecognizable  Coccus  trichodes,  Anderson,  and  an  undetermined  J)aety- 
lopius  on  the  roots.1  It  is  quite  probable  that  the  Dactylopius  was  D. 
sohuiij  Cockerell. 

The  following  have  been  recorded  from  red  pepper  [Capsicum): 

(1)  Lecanium  olm;  Bernard.    Coquillett,  Bull.  26,  Div.  Ent.,  IT.  S.  Dept.  Agric. 

(2)  Pulvinaria  urbicola,  Cockerel].    Cockerell,  Trans.  Ent.  Sue.  Loud.,  1893,  p.  160. 

(3)  Chionxxjux  minor,  Maskell.    Cockerell,  Ent.  Mo.  Mag.,  1893,  p.  17. 

(4)  Diaspis  amygdali,  Tryon  (  —  ?«»«<««).    Cockerell,  .Journ.  Inst.  Jamaica,  1892,  p.  137. 

The  following  are  recorded  from  Cestrinii  (including  Uabrothamnus): 

(1)  Davlylopitts  cilri,  Boisduval.    On  Uabrothamnus.    (Hllette  and  Baker,  Heniip. 

Colo.,  p.  125. 

(2)  Leeaniumolea',  Bernard.    On  C.  (H.)elegans.    Coquillett,  Bull.  21!,  Div.  Ent.,  I*.  S. 

Dept.  Agric.    See  also  Comstock,  2d  Cornell  Rept.,  p.  139. 

(3)  Pulvinaria  cent ri,  Signoret.    Signoret  Essai. 

(4)  Cocenx  tubereulatus,  Bourltc.    signoret.  Essai.    A  species  of  unknown  relation- 

ships. 

Leva  ilium  ollw,  Bernard,  is  recorded 2  from  Meyenia  alba,  but  there  is 
no  such  name  in  Index  Kewensis.    Is  it  Cestrum  album? 

Lounsbury  records  Orthezia  ins'ujnis,  Douglas,  from  Petunia.  Aspi- 
diotus  articuldtus,  Morgan,  has  been  observed  on  Brunfelsia  americaua.1 

SCROPHULARIACE>E. 

Dactylopius  calceolaria'  of  Maskell  occurs  on  Calceolaria.  Maskell 
records  Poliaspis  media,  Maskell,  and  Lecanium  hesperidum,  Linmens, 
from  Veronica;  Gillette  and  Baker4  cite  h.  hesperidum,  Linmeus,  from 
V.  hendersoini.  Coccus  piloselta1,  Limneus,  a  doubtful  species,  is  found 
on  Melampyrum  arrense,  Linnaeus,  and  M.  nemorosum,  Linnaeus. 

0  ROB  RANCH  AC  E^S. 
Dactylopius  aphyllonis,  Oockerell,  is  from  Aphyllon  fasciculatum? 

BIGNONIACE^E. 

On  Bignonia  magnified,  Bull,  have  occurred  Pulvinaria  cupanirr, 
Cockerell,  Aspidiotus  articnlatus,  Morgan,  and  J..  Jicus,  Ashmead6 

1  Insect  Life,  III,  p.  413. 

2  Cockerell,  Insect  Life,  1893,  p.  160. 

3  Cockerell,  Insec  t  Life,  1893,  p.  159. 
4Hemip.  Colo.,  p.  127. 

5  Cockerell,  Psyche  Supp.,  1895,  p. 
"Cockerell,  Insect  Life,  V,  p.  246. 
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Geroplastes  cistudi/ormu,  Cockerell,  has  been  found  on  Bignonitt.' 
Coquillett  has  reported  Jccrya  purchasi,  Maskell,  from  Tecoma.  Dolich- 
androne  rheeilii,  Seemau,  is  cited  by  Watt  as  a  food  plant  of  Tachardia 
lacca,  Kerr. 

ACANTHACE^E. 

Phenacoccus  barberi,  Cockerell,  has  been  observed  on  Thunbergia 
grandiflora.2  JMaspis  amygdali,  Tryon  (=  lanntns), occurs  on  Acanthus.3 
Eranthemum  rariegntum  (this  name  not  in  Index  Kewensis)  is  freely 
attacked  by  Leianium  hemisphoericnm,  Targioni-Tozzetti,  while  Ortliezia 
insignia,  Douglas,  also  occurs  upon  it.*  Lounsbury  records  Orthezia 
insignis,  Douglas,  from  Vacobivia  (syn.  Libonia),  also  from  Peristrophe. 
From  Hygrophila  spinosa,  T.  Anderson,  >"ewstea<l  describes  his  Pulrin- 
aria  obscnra  and  Dactylopius  riridis.  Ortliezia  prwlonga,  Douglas, 
occurs  on  Sancliezia/' 

MYOPORACEyE. 

The  following  have  been  found  on  Myoporum  (frequently  misspelled 
Myosporum) : 

(1)  Icerya  purchasi,  Maskell.    Coquillett,  Rept.  Dept.  Agric.  for  1888,  p.  84. 

(2)  EriocoeciispalliduB,  Maskell.   On  the  New  Zealand  .1/.  Itftum,  Foister.  Maskell,  Tr. 

N.  Z.  Inst.,  XXIII,  p.  21. 

(3)  Lecanium  ole<v,  Bernard.   Coquillett,  Bull.  26,  Div.  Knt.,  U.  S.  Dept.  Agric. 

(4)  Pulvinaria  dodona,:,  Maskell.    Maskell,  Tr.  K.  Z.  Inst.,  XXV,  p.  223. 

(5)  Aspidiolits  rapax,  Comstoek.    Coquillett.  Bull.  26,  Dir.  Ent.,  U.  S.  Dept.  Agric. 

VERBENACEyE. 

Lounsbury  records  Orthezia  insignis,  Douglas,  from  Lippia  (syn.Aln- 
ysia);  the  same  insect  is  also  found  on  Lantana  and  Verbena.  Tectona 
grand  is  is  a  food  plant  of  Tachardia  lacca,  Kerr.  Maskell  reports 
Aspidiotus  carpodeti,  Maskell,  from  Vitex  littoralis;  he  also  records 
Diaspis  santali,  Maskell,  from  Vitex.' 

LABIATE. 

Coleus,  and  according  to  Lounsbury  especially  C.  verschaffeltii,  is 
badly  infested  by  Orthezia  insignis,  Douglas.7  Phenacoccus  barberi, 
Cockerell,  has  occurred  on  Coleus."    Dactylopius  larandulos,  Signoret, 

■Cockerell,  Zoe,  1893,  p.  104. 

'Cockerell,  Ann.  Mag.  Nat.  Hist.,  1895,  p.  61. 

3Cockerell,  Jonrn.  Inst.  Jamaica,  I,  p.  373. 

'Cockerell,  Journ.  Trinidad  Club,  1894,  p.  307;  Trans.  Amer.  Ent.  Soc,  1893,  p.  55; 
Maskell,  Tr.  N.  Z.  Inst.,  XXVII,  p.  59. 
'Ent.  Mo.  Mag.,  1891,  p.  247. 
«Tr.  N.  Z.  Inst.,  XXII,  p.  135. 

'Lonnsbury,  Ann.  Rept.  Mass.  Coll.  for  1894;  Cockerell,  Ent.,  1892,  p.  181;  Ann. 
Mag.  Nat.  Hist,  1895,  p.  60. 
•Cockerell,  Ann.  Mag.  Nat.  Hist.,  lx>r>,  p.  61. 
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occurs  on  Lavandula  stcechas,  Linnaeus.    From  Mentha  I  have  recorded 
Orthezia  insignis,  Douglas,  and  some  juvenile  Lecaiiiine.1  Eriococcus 
thymi,  Schrank,  is  found  on  Thymus  vulgaris. 
From  Salvia  are  known: 

(1)  Icerya  purchasi,  Maskell.    Coquillett,  Rept.  Dept.  Agric.  for  1888. 

(2)  Lecanium  hemisplwrieum,  Targioni-Tozzetti,  var.    Cockerell,  Trans.  Amer.  Ent. 

Soc,  1893,  p.  55. 

(3)  Orthezia  insignia,  Douglas,  Lounebury,  Ann.  Rept.  Mass.  Coll.  for  1894. 

From  Rosmarinus  officinalis  comes  Eriococcus  rorismarinis,  Fons- 
colombe  (rect.  rosmarini).  Coquillett  has  reported  Icerya  purchasi, 
Maskell,  from  Rosmarinus  and  also  from  Nepeta. 

PLANT  AGIN  AC  E>E. 
Coquillett  records  Icerya  purchasi,  Maskell,  from  Plantago.1 

ILLECEBRACEyE. 

Coccus  pilosellw,  Linnaeus,  is  recorded  from  roots  of  Herniaria. 

AMARANTACEjC. 

Orthezia  insignis,  Douglas,  is  recorded  by  Lounsbury  from  Gelosia 
and  A  lternanthera. 

CHENOPODIACE^E. 

Ollift' reports  his  Pulvinaria  mashelli  from  RkagodiahastataJ  Orthezia 
anna!,  Cockerell,  is  recorded  from  Clienopodium*  Signoretia  atriplicis  of 
Maskell5  was  from  an  Airiplex,  perhaps  A.  halimus,  Linnaeus.  It  after- 
wards proved  that  this  insect  was  not  a  Siynm-etia,  but  a  Pulvinaria, 
being  in  fact  identical  with  P.  maskelli,  Olliff.  Ollift'  has  recorded 
P.  maslcelli,  Ollift',  from  A.  resicaria,  Hew,  and  A.  nummularis,  Lindley.6 
The  following  six  species  are  found  on  Atriple.r  canescens  in  New  Mexico : 

1.  Dactylopius  solani  var.  airiplicis,  Cock-    4.  Lecaniodiaspie  yucoce  var.  rufescens. 

erell.  5.  Geroplastes  irregularis. 

2.  Orthezia  anna',  Cockerell.  6.  Eriococcus  neglectus. 

3.  Mytilaepis  albus,  Cockerell,  var.  con- 

color,  Cockerell. 

(See  Amer.  Nat.,  1895,  p.  730;  Psyche  Supp.,  1X9.">,  p.  s ;  Ann.  Mag.  Nat.  Hist.,  1893, 
p.  403;  Can.  Ent.,  1894,  p.  285.) 


1  Insect  Life,  V,  p.  247. 

■'  Rept.  Dept.  Agric.  for  1888. 

*  Agric.  Gaz.  of  Xe*v  South  Wales,  November,  1891,  p.  667. 

i  Cockerell,  Can.  Ent.,  1894,  p.  285. 

*>Tr.  N.  Z.  Inst.,  XXIV,  p. 24 ;  XXVI,  p.  77. 

"Agric.  Gaz.,  N.  S.  \\\,  November,  1891,  p.  667;  also  III,  p.  178. 
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On  greasewood  (Sarcobatus  vermwulatw)  are  found  Lecnnwdiaspis 
yucca,  Townsend,' var.  rufescens,  Cockerell,  and  Ortliezia  anna;  Cock- 
erell.1 

POLYGON  ACE^E. 

Coquillett  has  recorded  Tcerya  purehusi,  Maskell,  from  Polygonum. 
Riperxia  rumicis,  Maskell,  "was  found  at  the  roots  of  Rumej-  nvetoxdiar 
Dactylopius  areca;  Maskell,  lias  occurred  on  doc  k. 3  Maskell4  records 
Fiorinia  strictit,  Maskell,  Friochiton  x)>ino.sus,  Maskell,  and  Colostoma 
zahmdieum,  Maskell,  from  Mulilenbeckia  adsitcrmi,  but  the  species 
intended  is  doubtless  ^1/.  adpressa;  there  is  no  .If.  ndspcrsii. 

ARISTOLOCHIACE^E. 

The  unrecognizable  Coitus  usari,  Schrank,  is  from  Amrum  eiiropwum, 
Linnanis.  Mr.  Hart  has  sent  me  Leraniitiu  hemisphcericunt,  Targioni- 
Tozzetti,  on  Aristoloehia  from  Trinidad. 

PIPERACE^E. 

From  Piper  ejccelsum,  Forster,  Maskell 4  records  Gtenocliiton  piperis, 
Maskell,  and  Dactylopius  ijlauvus,  Maskell. 

MYRISTICACE^E. 

On  the  nutmeg  [Myristico  fntyrans)  there  has  been  found  Vinsonia 
stellifiru,  Westwood."' 

MONIMIACEvE. 

Fiorinia  striciu,  Maskell,  occurs  on  Hedycarya.  Atlierosperma  is  a 
small  genus,  with  a  species  in  New  Zealand,  two  in  Australia,  and  one 
in  Chile.  On  A.  Hovazeulnnditr,  Hooker,  Maskell  records  the  following 
seven  species: 


1.  Aepidiotus  atlierospcrmfr,  Maskell. 

2.  Fiorinia  gigm,  Maskell  (astdife). 

3.  Mytilaspis pifriformis,  Maskell. 

4.  Ctenochiion  virid'm,  Maskell. 

(For  the.first  six,  see  Scale  Ins.  N. 
XXIII,  p.  21.) 


5.  Inglma  patella,  Maskell. 

6.  Eriochiton  spinosus,  Maskell, 

7.  Eriococctie  pallidas,  Maskell. 

'/-.,  p.  Ill ;  for  the  seventh,  Tr.  X.  Z.  Inst., 


1  Gillette  and  Baker,  Hemip.  Colo.,  p.  127. 
Maskell,  Tr.  X.  Z.  Inst.,  XXIV,  p.  37. 
'Maskell,  Tr.  X.  Z.  Inst.,  XXV,  p.  231. 
"Scale  Ins.,  N.  Z.  p.  113. 

'Cockerell,  Bull.  Bot.  Dept..  Jamaica,  1895,  p.  101. 
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LAURINACE^E. 

From  the  camphor  tree  (Cinna  mom  tan  camphora)  Coquillett  records 
Aspidiotus aurantii,  Maskell.  Pulrinariapyriformis,Co(ikeTell,is  found 
on  cinnamon.1  From  Per  sea  borbonia  (syn.  mroJ/ttejm<s-)Comstockrecords 
Aspidiotus  persea;  Comstock,  and  A.  parlatorioides,  Comstock — the 
latter  being  really  a  Psrudoparlatoria,  He  also  reports  Ceroplastes 
JloridensiSj  Comstock,  from  the  same  tree.  From  Persea persea  I  have 
recorded  Aspidiotus  articulatus,  Morgan,  and  A.  personatus,  Comstock.2 
Lecanium  lintneri,  Cockerell  and  Bennett,  is  found  on  sassafras.  Aspi- 
diotus rapax,  Comstock,  occurs  on  Umbelhdaria  californica.  On  Laurus 
nobilis,  Linmeus,  of  the  Mediterranean  region,  are  Aonidia  la  art,  Bouche, 
Lecanium  lauri,  Boisduval,  and  Poisduvalia  lauri,  as  recorded  by  Sig- 
noret.  Maskell  records  two  other  species  from  L.  nobilis,  namely, 
Axpidiotus  tturantii,  Maskell,  and  .Lecanium  tessellation,  Signoret.^  He 
also  reports  L.  hesperidum,  Linn.eus,  from  laurel.  Ihu-tyiopiux  indieus, 
Signoret,  is  from  Laurus  indieus,  Linnaeus,  but  the  plant  is  more  properly 
called  Persea  hid  tea. 

PROTEACE^E. 

Coquillett  has  reported  Lecanium  olea;  Bernard,  from  GreviUea 
robusfa,  A.  Cunningham,  a  native  of  Australia.  He  records  Aspidiotus 
rapax,  Comstock,  from  Leucadendron  artjenteum,  Kobert  Brown.  From 
Halea  are  known : 

(1)  Icerya  australis,  Maskell.    On  the  Australian  H.  gibbosa,  <  'avanilles.    Maskell,  Tr. 

N.Z.Inst.,  XXVI,  p.  101. 

(2)  Lecanium  depi-essum,  Targioni-Tozzetti.    Maskell,  Tr.  X.  Z.  Inst.,  XXV,  p.  220. 

(3)  Aspidiotus  acacias  Yar.propinqua,  Maskell.    On  the  Australian  A.  suligna,  Knight. 

Maskell,  Tr.  X.Z.Inst.,  XXV.  p.  20*}. 

Eriovocvtts  multispinus,  Maskell,  was  found  on  the  >'e\v  Zealand 
Knightt'a  vxcelsa,  Kobert  Brown. 
The  following  are  from  Banksia: 

(1)  Colostoma  rubiginosum,  Maskell.    On  the  Australian  B.  integrifoUa.  Maskell, 

Tr.  X.  Z.  Inst. .  XXV,  p.  243. 

(2)  Ceronema  hankxia;,  Maskell.    On  B.  serrata.    Maskell,  Tr.  X.  Z.  Inst.,  XXVII,  p.  57. 

(3)  Lecanium  frenchii.    On  B,  marginala,  Cavanilles  (s\n,  anstraJis).    Maskell,  Tr.  N. 

Z.Inst.,  XVIII,  p.  17. 

(4)  Aspidiotus  mbrubexcens,  Maskell.    Maskell,  Tr.  N.  Z.  Inst..  XXV,  p.  207. 

(5)  Mytilaxpi*  grandilobis,  Maskell.    Maskell,  Tr.  X.  Z.  Inst.,  XXVT,  p.  71. 

(6)  M.  ciiricohi,  Packard.    On  B.  iniegrifolia.    Maskell,  Tr.  X.  Z.  Innt.,  XXVII,  p.  -IS. 

THYMEL^EACEyE. 

Signoret  cites  Aspidiotus  raldesit,  Targioni-Tozzetti,  from  Daphne 
collina;  and  .4.  (jnidii  and  Rhizoroccus  (jnidii.  Signoret,  from  D.  f/nidium. 
These  plants  are  European,  as  well  as  the  coccids. 

1  Cockerell,  Bull.  Bot.  Dept.,  Jamaica,  1895,  p.  102. 

3  Insect  Life,  1893,  p.  160. 

3  Tr.  N.  Z.  Inst.,  XXV,  pp.  206, 219. 
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EL^EAGNACE^E. 

Mr.  K.  E.  Green,  in  the  prospectus  of  his  work  on  the  Coccidut  of 
Ceylon,  describes  Chionaspix  elwagni  from  Elccagnus  latijblia  in  Ceylon. 
Chionaxpis  difficilis,  Cockerell,  and  Myiilaspis  crairii,  Cockerell,  are 
found  on  Eleeagnus  in  Japan.1 

LORANTHACEyE. 

For  a  note  on  the  coccids  peculiar  to  Lorantnaceae,  see  Cockerell.2 
Diaspin  r /*<■/,  Schrank,  is  from  Yixcum  album.  Prom  Phoradendrou 
comes  Lecanium  plwradendri,  Cockerell.  Mr.  W.  ( 1.  Johnson  has  sent 
me  some  Phoradendron  flaresceus  from  Palo  Alto,  California,  on  which 
are  Lecanium  olecr,  Bernard,  and  a  form  of  Axpiiliotus  rnpnx,  Comstock. 
On  Dendrophthora  cupressoides,  Eichler,  in  Jamaica,  have  been  found 
J'ulrinaria  dendrophthora,  Cockerell,  and  Lecanium  hemisphwricum, 
Targioni-Tozzetti.3 

SANTALACEjC. 

Prom  Santalum  are  known : 

(1)  BhizocoecugfonBor,  Maskell.   On  S.  cunninghamii.   Maskell,  Scale  Ins.,  N.  Z.,  p.  114. 

(2)  Inglisia  foraminifer,  Maskell.    On  .S.  acuminatum.    Maskell,  Tr.  N.  Z.  Inst.,  XXV., 

p.  213. 

(3)  DiaspiB  mniiili,  Maskell.    On  S.  vnnninghamu.    Maskell,  Scale  Ins.,  N.  Z.,  p.  114. 

(4)  roliaspis  exotiirpi.  Maskell.    Maskell,  Tr.  N.     Inst.,  XXVI,  p.  72. 

From  Exocarpus  cupressiformis,  a  native  of  Australia,  Maskell  records 
Poliaspia  e.rocurpi.  Maskell. 

EUPHORBIACEvE. 

The  unrecognizable  Coccus  oogenes,  Anderson,  was  found  on  Euphor- 
bia pilulifera  (syu.  hirta).  Lecanium  longulum.  Douglas,  and  Icerya 
rosa;  Eiley  and  Howard,  have  occurred  on  Euphorbia — the  latter  on  a 
cactoid  species.4  Coquillett  records  Axpiil iotus  auruntii,  Maskell,  and 
Lecanium  olea1,  Bernard,  from  the  castor-oil  plant  ( Hiciiius), — or  castor 
bean,  as  he  calls  it.  Aspidiotus  rossi,  Maskell,  has  been  found  on 
RicinocarpusJ'  The  very  doubtful  Brachyscelis  ( ? )  beyeriw,  Tepper,  is 
from  Beyeria  opaca,  P.  Mueller,  in  Australia.6 

■Cockerell,  Psyche  Supp.,  18%,  p.  21. 
'Ann.  Mag.  Nat.  Hist.,  1894,  p.  IB. 

'Cockerell,  Trans.  Ent.  Soc  Lend.,  1893,  ]>.  162 ;  Trans.  Amer.  Ent.  Soc,  1893,  p.  55. 
■•Cockerell,  Trans.  Amer.  Ent.  Soc,  1893,  p.  50;  Bull.  Bot.  Dept.,  Jamaica,  August, 
1893,  p.  2. 

"Maskell,  Tr.  N.  Z.  Inst.,  XXIV,  p.  12;  XXIII,  p.  7. 
•Tepper,  Trans.  Roy.  Soc,  South  Australia,  XVII,  p.  276. 
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The  following  are  found  on  box  (Buxus  sempervirens) : 

(1)  Eriococcua  buxi,  Signoret.    Signoret,  Essai  sur  les  Cochenilles. 

(2)  Lecanium  keeperidum,  Linnaeus.    Maskell,  Scale  InB.  N.  Z.,  p.  111. 

(3)  Aapidiotua  aurantii,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXV,  p.  206. 

(4)  A.  hederce,  Vallot.    Signoret,  Essai  sur  les  Cochenilles. 

(5)  Pinnaepia  buxi,  Bouche".    Signoret,  Essai.    Formerly  placed  in  Mytilaapie. 

Coccus  oogenes,  Anderson,  occurred  upon  Phyllanthus  emblica,  Lin- 
naeus; Llaveia  curium,  Llave,  was  found  on  Jatropha  curcas,  Linnaeus; 
Tachardia  lacca,  Kerr,  has  been  found  on  Aleurites  moluccana.  From 
Croton  the  following  are  known : 

(1)  Tachardia  lacca,  Kerr.    On  C.  draco,  Schlecht.,  a  species  of  Mexican  origin. 

Watt.Dict.  Econ.  Prod.  India,  II,  p.  410. 

(2)  Phenacoccue  harheri,  Cockerell.   Cookerell,  Ann.  Mag.  Nat.  Hist.,  1895,  p.  61. 

(3)  Dactylopiua  virgatua,  Cockerell,  var.  farinoaua,  Cockerell.   Cockerell,  Can.  Ent.r 

1895,  p.  259. 

(4)  D.  ceri/erua,  Newstead.   Newstead,  Ind.  Mas.  Notes,  III,  No.  5,  pp.  4,  5. 

(5)  D.  citri,  Boisdaval.   Cockerell,  Bull.  Bot.  Dept.  Jamaica,  Aug.  1893,  p.  3. 

(6)  LicKtensia  lutea,  Cockerell.   At  Vera  Cruz.    Cockerell,  Ann.  Mag.  Nat.  Hist., 

1893,  p.  51. 

(7)  Dwwpts pimudifera,  Maskell.    Maskell,  Tr.  N.  Z.,  Inst.,  XXV,  p.  208. 

(8)  Mytilaapia  citricola,  Packard.    Maskell,  Tr.  N.  Z.  Inst.,  XXVII,  p.  48.    I  doubt 

if  this  is  the  real  citricola. 

(9)  M.  crotonia,  Cockerell.    In  Jamaica.    Cockerell,  Journ.  Inst.  Jamaica,  1893,  p. 

256. 

(10)  Parlatoria  pergandei,  Comstock,  var.  crotoniB.    Cockerell,  Ann.  Mag.  Nat.  Hist., 
1895,  p.  62. 

Pseudoparlatoria  ostreata,  Cockerell,  is  destructive  to  Acalypha  mar- 
ginata,  Spreng.1  Dactylopius  virgatus,  Cockerell,  occurs  upon  Acalypha.1 
Ceroplastes  albolineatus,  Cockerell,  was  found  on  Excoecaria  bicolor, 
Hasskarl,  a  native  of  the  Malay  region,  cultivated  in  Jamaica.3 

URTICACE^E. 

The  following  are  known  from  Ulmus : 

(1)  Goaayparia  ulmi,  Geoffroy.    On  U.  campeairia.   Siguoret,  Essai,  and  most  otker 

authors. 

(2)  Lecanium  ulmi,  Linneeus.    Signoret,  Essai.    On  U.  campeairia. 

(3)  L.  caryce,  Fitch,  var.  canadenae,  Cockerell.    On  U.  racemow.     Cockerell,  Can. 

Ent.,  1895,  p.  254. 

(4)  L.  pruinomm,  Coquillett.    On  cork  elm.   Coquillett,  Bull.  26,  Div.  Ent.,  U.  S. 

Dept.  Agric,  p.  33. 

(5)  Pulvinaria  inntimerabilie,  Rathvon.   On  U.  Americana  and  U.  fulva.   Mundt,  Can. 

Ent.,  1884,  p.  240. 

(6)  Mytilaapia  pomorum,  Bouche^  (including  conchiformia).    On  U.  campeatria.  Com- 

stock, 2d  Cornell  Kept.,  p.  140;  Signoret,  Essai  sur  les  Cochenilles. 

(7)  ChUmoapie  americana,  Johnson.    On  V.  amerieana.   Champaign,  Illinois  (W.  G. 

JohnBon). 

'Cockerell,  Journ.  Inst.  Jamaica,  1892,  p.  136;  Insect  Life,  VI,  p.  103. 
'  Cockerell,  Bull.  Bot.  Dept.  Jamaica,  AugiiBt,  1893,  p.  3. 
3Townsend,  Journ.  Inst.  Janmica,  1895,  p.  169. 
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(8)  C.  farfurus,  Fitch,  var.  ulmi. 1   On  elm,  BrownBville,  Texas  (C.  H.  T.  Townsend). 

(9)  A8pidiotus  near  pemiciosm,  Comstock.    Brownsville,  Texas,  found  by  Professor 

C.  H.T.  Townsend,  on  ash.    The  specimens  are  so  parasitized  that  their  iden- 
tification becomes  difficult. 
(10)  A.  ulmi,  Johnson.     On  U.  americana.    W.  G.  Johnson,  Ent.  News,  1896,  p.  152. 

Comstock  records  Mytilaspis  pomorum,  Bouohe,  from  Planera.  From 
hackberry  (Celtis)  the  same  author  reports  M.  pomorum,  Bouche^  and 
Aspidiotus  aneylus,  Putnam.  From  Celtis  occidentalis  are  known  Pul- 
vinaria innumerabilis,  Rathvon2  and  Leeaniodiaspis  celtidis,  Cockerell3 
Tachardia  lacca,  Kerr,  is  found  on  Celtis  tetrandra  (syn.  roxburghii). 
CoquiUett  records  Icerya  purchasi,  Maskell,  from  Hwmulus.  On  tbe 
osage  orange  are  found  Pulvinaria  maclurw,  Fitch,  and  Aspidiotus 
ancylu8}  Putnam,  the  latter  on  Comstock's  authority.  The  P.  maclurce 
is  frequently  called  P.  innumerabilis,  but  see  Cockerell.4  There  is  also 
on  osage  orange  a  species  of  jUuleeanium,5 

The  following  are  found  on  mulberry  {Moms) : 

(1)  Daotylopius  bromelia;,  Bouche*.    Maskell,  Tr.  N.  Z.  Inst.,  XXVI,  p.  89. 

(2)  Lecanium  mori,  Signoret.    On  M.  alba.    Signoret,  Essai. 

(3)  L.  ribis,  Fitch.    Cockerell,  Can.  Ent.,  1895,  p.  255. 

(4)  Pulvinaria  innumerabilis,  Rathvon.   On  M.  rubra.   Mundt,  Can.  Ent.,  1884, p.  240. 

(5)  P.  japonica,  Cockerell.    In  Japan.    Cockerell,  Psyche  Supp.,  February,  1896, 

p.  20. 

(6)  Diaspie  patelliformie,  Sasaki.    In  Japan. 

(7)  D.  pentagona,  Targioni-Tozzetti.    In  Italy 

On  Ficus  are  found  many  species,  as  follows: 

(1)  Icerya  purchaai,  Maskell.    Recorded  by  CoquiUett. 

(2)  I.  a'gyptiacum,  Douglas.    Insect  Life,  1890,  p.  105. 

(3)  Tachardia  lacca,  Kerr.    On  eight  Bpecies  of  Ficus,  including  F.  religio$a,  Linneeaa 

(Watt).    On  F.  indioa,  Linuteus,  and  F,  religiosa  (Signoret). 

(4)  Dactylopius  longispinm,  Targioni-Tozzetti  (longijilia).    Cockerell,  Ent.,  1893, 

p.  266. 

1  New  variety  ulmi.  Female:  Scale  white,  about  2J-  mm.  long,  moderately  broad, 
exuviae  yellowish  brown.  Male:  Scale  very  Bmall,  obscurely  tricarinate,  exuvimnpale 
yellowish.  Female  brown :  Five  groups  of  ventral  glands,  median  18,  cephalolaterals 
15,  caudolateralsl6;  median  lobes  contiguous,  rounded  at  ends,  obliquely  truncate  at 
sides,  not  notched.  Second  lobeB  mnch  Bmaller,  consisting  of  a  larger  notched  por- 
tion, and  beyond  that  a  small  separated  portion,  and  between  these  a  spine.  Third 
lobes  small  and  nearly  obsolete.  A  spine  laterad  of  each  median  lobe.  A  long  spine- 
like plate  laterad  of  third  lobe,  beyond  which,  at  some  little  distance,  is  a  notch, 
followed  by  a  sort  of  rudimentary  broad  crenate  fourth  lobe,  and  beyond  this  a 
spine  and  then  two  very  large  spine-like  plates,  not  branched,  and  still  farther  a 
group  of  about  five  large  spine-like  plates.  Anal  orifice  between  posterior  ends  of 
cephalolateral  groups  of  glands,  round,  slightly  broader  than  long.  Perhaps  a 
distinct  Bpecies. 

C.  americana  differs  by  having  the  median  lobes  trilobed,  though  rather  obscurely, 
and  very  largo  spine-like  plates  branched  at  tips;  there  are  also  more  glands  in  the 
caudolateral  groups. 

3Mnudt,  Can.  Ent.,  1884,  p.  240. 

3  Cockerell,  Psyche,  Supp.,  February,  1896,  p.  19. 

4  Science,  August  11,  1893,  p.  78. 

6  Cockerell,  Insect  Life,  VII,  p.  209;  Can.  Ent.,  1895,  p.  257. 
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(5)  D.fious,  Sigiioret.    On  F.  carica.    Signoret,  Essai  but  Ies  Cochenilles. 

(6)  Ceroplastcs  rasci,  Linnieus.    On  F.  carica.    Signoret,  Essai  sur  les  Cochenilles. 

(7)  C.  jloridenais,  Comstock.    Cookerell,  Journ.  Inst.  Jamaica,  1892,  p.  54, 

(8)  C.  rubena,  Haskell.    On  F.,  perhaps  macrophylla,  Desfontaines.    Maskell,  Tr. 

N.  Z.  Inst.,  XXV,  p.  215. 

(9)  Lecanium  depressum,  Targioni-Tozzetti.    On  F.  martinicensis  ( f  =  laurifolia)  and 

F.  ela8tioa  (Signoret). 
(10)  L.  olecB,  Bernard.    On  F.  macrophylla  (Coquillett).    On  F.  carica  (Cockerell, 

Trans.  Amer.  Ent.  Soc.,  1893,  p.  55). 
.(11)  L.  hesperidum,  Linnaeus.    On  F.  macrophylla  and  on  fig  (Coquillett.)    On  F. 

elastica  (Gillette  and  Baker). 

(12)  L.  longulum,  Douglas.    On  ruhher  tree.   Gillette  and  Baker,  Hemip.  Colo.,  p.  127. 

(13)  Coccus  erion,  Anderson.    On  F.  indica.    An  unrecognizable  species. 

(14)  Aspidiotus personatus,  Comstock.    On  F.  near  benjamina.    Cockerell,  Amer.Nat., 

1895,  p.  726. 

(15)  A.  rapax,  Comstock  (camellia).    On  F,  elastica  (Gillette  and  Baker).  Comstock, 

2d  Cornell  Kept.,  p.  139. 

(16)  A.jlcu8,  Ashmead.    Cockerell,  Journ.  Inst.  Jamaica,  1892,  p.  54. 

(17)  A.  articulatu%,  Morgan.   Cookerell,  Journ.  Inst.  Jamaica,  1892,  p.  54. 

(18)  A,  cyanopkylli,  Signoret.    Comstock,  2d  Cornell  Kept.,  p.  139.    On  F,  indica  and 

F.  laurifolia,  Lam. 

(19)  Mytilaepis  ficus,  Signoret.    Signoret,  Easai  sur  les  Cochenilles. 

(20)  Chionaspis  Uclavis,  Comstock.    Comstock,  2d  Cornell  Kept.    On  F.  laurifolia. 
Asterolecanium  pustulans,  Cockerell,  occurs  upon  Castilloa.1 
Aspidiotus  articulatus,  Morgan,  A.  personatus,  Comstock,  and  A.Jicus, 

Ashmead,  are  found  upon  Artocarpus  incisa  in  Jamaica.2  Lounsbury 
records  Orthezia  insignis*  Douglas,  from  Pilea. 

PLATAN  ACE^E. 

Phenacoecus  platani,  Signoret,  is  from  Platanus  orientalis,  Linnaeus. 
Coquillett  records  Lecanium  Mbernaculorum,  Boisduval,  from  P.  race- 
mosa,  Nuttall. 

JUGLANDACE^. 
The  following  are  known  from  Juglans  : 

(1)  Pulvinaria  innnmerabilis,  Rathvon.    On  J.  cinrrea  and  J.  nigra.    Mundt,  Can. 

Ent.,  1894,  p.  240. 

(2)  Lecanium  pruinoaum,  Coquillett.    Coquillett,  Insect  Life,  III,  p.  384.    On  English 

walnut. 

(3)  L.  juglandis  (sya.juglandifex).    On  J.'  cinerea  and  J,  regia.     Signoret,  Essai; 

Cockerell,  Ent.,  1894,  p.  335. 

(4)  My  tilaspis  juglandis,  Bouche*.    Comstock,  2d  Cornell  Rept.,  p.  140.    Hardly  or  not 

separable  from  M.  pomorum. 

(5)  Aspidiotus  rapax,  Comstock.    On  Juglans  califomica  (Coquillett).  Coquillett 

also  reports  A.  convexus,  from  walnut. 

(6)  A.juglans-regice,  Comstock.    On  English  walnut.    Comstock,  2d  Cornell  Rept., 

p.  61. 

(7)  A.  juglandis,  Co\v6e.    Described  by  Colve'e  in  1881;  perhaps  not  distinct  from 

the  last. 


1  Cockerell,  Sci.  Gossip,  1893,  p.  78. 
s  Cockerell,  Insect  Life,  1893,  p.  159. 
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(8)  A.  pernicioeus,  Comstock.    On  English  walnut.    Coquillett,  Bull. 26,  Div.  Ent,, 

U.  S.  Dept.  Agric,p.21. 

(9)  A.  aurantii,  Maskell.    On  English  walnut.     Coquillett,  Bull.  26,  Div.  Ent., 

U.  S.  Dept.  Agric,  p.  15. 

Leeanium  caryw.  Fitch,  was  found  on  Hicorta  ovata  (Carya  alba). 

MYRICACEyE. 

Ceroplastes  myricce,  Linnaeus,  is  from  the  South  African  Myrica 
quercifolia,  Linnaeus.  Both  plant  and  insect  are  doubtful  species. 
Maskell  reports  Ceroplastes  err  [ferns,  Anderson,  and  Tachardia  <leco- 
rella,  Maskell,  from  Myrica  cerifera,  Linnaeus,  a  native  of  Xorth 
America.1 

FAGACE^. 

On  the  birches  (Betula)  are  found: 

(1)  Pulvinaria  betula>,  Linnaeus.    On  B.  alba.    Signoret  Essai,  sur  les  Cochenilles. 

(2)  Leeanium  douglasi  of  Sulc.    On  B.  alba  in  Bohemia.    Ent.  Mo.  Mag.,  1895,  p.  37. 

(3)  L.  pruinosum,  Coquillett.    Coquillett,  Insect  Life,  III,  p.  384. 

(4)  Aspidiottis  betula,  Baerensprung.   On  B.  alba.   Signoret,  Essai  sur  les  Cochenilles. 

My  specimens  are  from  B.  alba  at  Chuchle,  near  Prague,  collected  by  Mr.  Karel 
Sulc. 

(5)  A,  rapax,  Comstock.    Coquillett,  Bull.  26,  Div.  Ent.,  U.  S.  Dept.  Agric,  p.  25. 

(6)  Mytilaapia  pomorum,  Bouchc.    Country  Gentleman,  January  10, 1^95,  p.  27. 

(7)  Chionaapis  lintneri,  Comstock.  On  B. papyri/era.  Prince  Edward  Island  (Fletcher;. 

On  the  alders  (AInus)  are: 

(1)  Chhma&ph  lintneri,  Comstock.    Comstock,  2d  Cornell  Kept.,  p.  139. 

(2)  C.  ahii,  Signoret.    On  A.  glutinosa  (syn.  communis).    Signoret,  Essai  sur  les 

Cochenilles. 

(3)  Leeanium  gibbet;  Dalman.    Signoret,  EsBai  sur  les  Cochenilles.    This  is  pTobahly 

L.  caprece,  Linmeus. 

On  Carp'mus  are  found: 

(1)  Pulvinaria  carpi ni,  Linnseus.    Signoret,  Essai  sur  les  Cochenilles.    Said  to  be 

on  C.  8ta>chaa,  but  no  such  name  is  in  Index  Kewensis. 

(2)  Leeanium  ribis,  Fitch.    Cockerell,  Amer.  Nat.,  1895,  p.  731.    Also  on  Ostrya. 

Leeanium  quercitron!*,  Fitch,  occurs  on  ironwood.-1 
Lecanium  coryli,  Linna?us,  is  from  Corylus  avellana;  L.  vorylifex, 
Fitch,  is  also  from  the  hazel.    The  two  are  perhaps  identical. 
The  following  are  found  on  various  oaks  (Qitercus) : 

(1)  Asterolecanium  quercieola,  Bouche.    On  white  oak.    Comstock,  2d  Cornell  Rept., 

p.  130.  On  Q,  robur.  Signoret,  Essai.  Also  reported  on  Q.  ilex,  hut  in  error 
for  the  following. 

(2)  A.  ilieicola,  Targioni-Tozzetti.    On  Q.  ilex.    Bull.  Soc.  Ent.  Ital.,  1892,  p.  311. 

(3)  Lecaniodiaspis  quercus,  Cockerell.    In  Japan.    Cockerell,  Psyche  Supp.,  1896, 

p.  19. 

(4)  Icerya  purehasi,  Maskell.    A  few  on  Q.  douglasii  (Coquillett). 

(5)  Pkenacocma  quercm,  Douglas.  See  Ent.  Mo.  Mag.,  1890,  p.  155. 


1  Tt.  N.  Z.  Inst.,  XXV,  pp.  216,  249. 
-  Cockerell,  Can.  Ent.,  1895,  p.  255. 
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(6)  Xidularia  pulvinata,  Planchon.    On  Q.  ilex.    Signoret,  Essai  snr  les  Cochenilles. 

(7)  Goaayparia gramuntii,  Signoret.    On  Q.  ilex.    Signoret,  Essai  sur  lea  Cochenilles. 

(8)  Cerococcus  quercus,  Comstock.    On  white  oak.    Comstock,  2d  Cornell  Kept., 

p. 140. 

(9)  C.  ehrhorni,  Cockerell.    Cockerel],  Psyche,  1895.    On  live  oak  in  California. 

(10)  Eriococcua  qaercus,  Comstock  (Rhizococcuaquercns).    Comstock,  2d  Cornell  Rept., 

p.  140. 

(11)  Kernies  galliformie,  Riley.    On  white  oak.    Comstock,  2d  Cornell  Kept.,  p.  140. 

On  Q.  undulata,    Gillette  and  Baker,  Heinip.  Colo.,  p.  126. 

(12)  K.gilletiei,  Cockerel].    On  Q.  undulata  in  Colorado.   Gillette  ami  Baker,  Hemip. 

Colo.,  p.  126.  I  found  this  species  at  Monument  Rock,  Santa  Fe  Canyon,  New 
Mexico,  8,000  feet,  August  11,  1895. 

(13)  K.  ballota>,  Signoret.    On  Q.  ballota.    Signoret,  Essai  sur  les  Cochenilles. 

(14)  if.  bauhinii,  Planchon.    On  Q.  cocci/era  aud       *^x-    Signoret,  Essai  sur  lea 

Cochenilles. 

(15)  K.  vermilio,  Planchon.   On  ((>.  cocci/era.   Signoret,  Essai  sur  les  Cochenilles. 

(16)  K.  gibboaua,  Signoret.    On  (,K  pednnculata.    Signoret,  Essai  sur  les  Cochenilles. 

(17)  K.  pallidum,  Signoret.    On  (J.  pedunculafa (=  robur  sulisp.).    Signoret,  Essai  sur 

les  Cochenilles. 

(18)  E.  renifoi'mis,  Signoret.    On  (,>.  pedimcttlata.    Signoret,  Essai  sur  les  Coche- 

nilles. 

(19)  K.  variegatus,  Gmelin.    Signoret,  Essai  sur  les  Cochenilles. 

(20)  K.  quercus,  Newstead.    I  have  seen  no  description  of  this. 

(21)  Phyaokermes  hemieryphm,  Dalman.    On  Q.  robur.    Signoret,  Essai  sur  les  Coche- 

nilles.   This  is  now  considered  a  synonym  of  P.  obietia,  Modeer. 

(22)  Lecanium emeriti,  Planchon.   On  Q.  coccifera  and  Q.  ilex.   Signoret,  Essai  sur  les 

Cochenilles. 

(23)  L.fuacum,  Gmelin.    On  ().  robur.    Signoret,  Essai  sur  les  Cochenilles. 

(24)  L.  quercm,  Liunw ns.    On  y.  pedunculata.    Signoret,  Essai  sur  les  Cochenilles. 

(25)  X.  antennatum,  Signoret.    On  white  oak.    Comstock,  2d  Cornell  Kept.,  p.  140. 

(26)  L,  qaercifex,  Fitch.    On  white  oak.    Comstock,  2d  Cornell  Rept.,  p.  140. 

(27)  L.  querdtronie,  Fitch.    On  black  oak.    Comstock,  2d  CornelLRept.,  p.  140.  On 

Q.  undulata  in  Colorado  a  variety  is  found.  See  Cockerell,  Can.  Ent.,  1895, 
p.  255. 

(28)  L.  ciliatum,  Douglas.    England.    Ent.  Mo.  Mag.,  1891,  p.  67. 

(29)  L.  gigas,  Bremi.    Supposed  by  Signoret  to  be  a  Kei-mes. 

(30)  .^jtlWwaria  innumerabilis,  Rathvon.    Riley,  Kept.  Dept.  Agric.  for  1884. 

(31)  Aapidiotua  ancylus,  Putnam.    Comstock,  2d  Cornell  Rept.,  p.  140. 

(32)  A.  obscurua,  Comstock.    On  willow  oak.    Comstock,  2d  Cornell  Rept.,  p.  140. 
.  .  Mr.      X.  Quajntance  finds  A.  obacurue  at  Lake  City,  Florida,  very  abundant 

on  Q.  aquatica  and  Q.  cateabwi. 

(33)  A.  nerii,  Bouche".    On  Q.  .agrifpUq.    Coflnillett,.  Bulh  26,  Div,  Ent.,  U.  S.  Dept. 

Agric,  p.  20.  •    ,  . 

.(34)  A.  ilicia,  Signoret.    On  t  i.  ilex.    Comstock,  2d  Cornell  Kept.,  p.  140. 

(35)  A.  zonatus,  Frauenfeld  (syn.  qaercus).    On  Q.  montana.    Comstock,  2d  Cornell 

Rept.,  p.  140..  Also  on  (J.  robur. 

(36)  Chionattpis  quercus,  Comstock.    On  (t>.  lobata.    Comstock,  2d  Cornell  Rept., 

p.  140. 

(37)  C.  planchonii,  Signoret.    On  Q.  ilex.    Comstock,  2d  Cornell  Rept.,  p.  140. 

(38)  Pseudopulvinaria  sikkimenais,  Atkinson,  1889.   See  Insect  Life,  II,  p.  55.  Sikkim. 

Also  on  Castanea. 

(39)  Aapidiotua  (Japiditea)  mini/nun,  Leonard!.    On  leaves  of  ((».  ilex. 

The  following  occur  on  the  species  of  beech  (Fagus) : 

(A)  On  sect.  Eufagua ;  boreal. 
(1)  Pulvinaria  innumerabilia,  Rathvon.    Riley,  Rept.  Dept.  Agric.  for  1884. 
Proc.  N",  M.  vol.  six  49 


770        THE  FOOD  PLAXTS  OF  SCALE  INS  EC  TS —  C  O  CKERELL.  vol.xix. 


(2)  P.  fagi,  Hardy,  1864  (as  Coccus).    British.    Very  doubtful.    "Walker  has  also 

named  a  Coccus  fagi,  "flava,  elliptica,  albofarinosa ;  length,  2  lines."  This 
is  evidently  something  different. 

(3)  Lecanium  olece,  Bernard.    Coquillett,  Hull.  26,  Div.  Ent.,  U.  S.  Dept.  Agric, 

p.  28. 

(4)  Aspidiotus  ancylua,  Putnam.    Comstock,  2d  Cornell  Kept.,  p.  139. 
(B)  On  sect.  Nothofagus;  austral. 

(1)  Colostoma  pilosum,  Maskell.    Maskell,  Tr.  X.  Z.  Inst.,  XXIII,  p.  30. 

(2)  C.  assimih,  MaBkell.    On  /'.  fuaca,  J.  D.  Hooker,  and  F.  menziesii,  J.  D.  Hooker. 

Maskell,  Tr.  X.  Z.  Inst.,  XXII,  p.  153 ;  XXIII,  p.  31. 

(3)  Palwocoecus  zealandtcus,  Maskell  (Leaohia,  olim).    Maskell,  Tr.  N.  Z.  Inst., 

XXIII,  p.  27. 

(4)  Solenophorafagi,  Maskell.    Maskell,  Tr.  X.  Z.  Inst.,  XXII,  p.  141. 

(5)  Rhizococcua  pulchellua,  Maskell.    On  F.  cliffortioides,  J.  D.  Hooker,  F.  fuaca  and 

F.  menziesii.    Maskell, -Tr.  N.  Z.  Inst.,  XXII,  p.  144. 

(6)  It.  maculatua,  Maskell.    On  F.  cliffortioides.    Maskell,  Tr.  N.  Z.  Inst.,  XXII,  p.  145. 

(7)  It.  intermedin  a,  Maskell.   On  F.  menziesii.    Maskell,  Tr.  X.  Z.  Inst.,  XXIII,  p.  19. 

(8)  It.  totanp,  Maskell.    On  F.  menziesii.    Maskell,  Tr.  N.  Z.  Inst.,  XXII,  p.  142. 

(9)  Eriococcus  fagicorticis,  Maskell.    On  F.  fu$ca.    Maskell,  Tr.  X.  Z,  Inst.,  XXIV, 

p.  27. 

(10)  E.pallidus,  Maskell.    On  F.  menziesii.    Maskell,  Tr.  N.  Z.  Inst.,  XXIII,  p.  21 . 

(11)  E.raithbiti,  Maskell.    On  F. menziesii.    Maskell,  Tr.  N.  Z.  Inst.,  XXII,  p.  146. 

(12)  Oossyparia  cavellii,  Maskell.    On  F.  menziesii.    Maskell,  Tr.  X.  Z.  Inst.,  XXII, 

p.  148. 

(13)  Riper sia  fagi,  Maskell.    On  F.  menziesii.    MaBkell.  Tr.  N.  Z.  Inst.,  XXIII,  p.  24. 

(14)  DacUjlopins  icertjoides,  Maskell.     On  F.  fiixca.    Maskell,  Tr.  X.  Z.  Inst.,  XXIV, 

p.  34. 

(15)  I),  obtectus,  Maskell.    On  F.  fuaca.    Maskell,  Tr.  X.  Z.  Inst.,  XXII,  p.  153. 

(16)  Lecanium  new  speeies.    Maskell,  Tr.  X.  Z.  Inst..,  XXII,  p.  149.    A  blue  species  on 

F.  cliffortioides . 

(17)  Ingliaia  fagi,  Maskell.    Maskell,  Tr.  X.  Z.  Inst.,  XXIII,  p.  14. 

SALICINE^:. 

On  the  willows  {Salix)  are  found: 

(1)  Pulvinaria  aalicis,  BoucbA   Siguoret,  Essai ;  Comstock,  2d  Cornell  Kept.,  p.  140. 

On  S.  riminalis. 

(2)  P.  innumerabilis,  Rathvon.    Riley,  Rept.  Dept.  Agric  for  1884. 

(3)  Coccus  cryptus,  Kawall.   On  S.  acutifolia.    Kawall,  Stett.  Ent.  Zeit.,  1867,  p.  122. 

A  doubtful  species. 

(4)  C.  hordeolum,  Dalman.    Siguoret  suggests  that  this  may  have  been  founded  on 

Lecanium  capreaj,  male,  and  Chionaspia  aalicia. 

(5)  Lecanium  hesperidum,  Liiinams.    Coquillett,  Bull.  26,  Div.  Ent.,  lT.  S.  Dept. 

Agric,  p.  26. 

(6)  L.  caprew,  LiunEeus.    On  S.  alba.    Douglas,  Ent.  Mo.  Mag.,  1892,  p.  279. 

(7)  Mytilaapia  aaliceti,  Schrank.    Probably  identical  with  pomorum,  Bouche".  See 

Morgan,  Ent.  Mo.  Mag.,  1890,  p.  228.    On  S:  holosericea. 

(8)  M.  pomorum,  Bouche".    Comstock,  2d  Cornell  Rept. ,  p.  140.   Country  Gentleman, 

January  10, 1895,  p.  27. 

(9)  Aspidiotua  niger,  Signoret.    On  S.  alba.    Signoret,  Essai  sur  les  Cochenilles. 

(10)  A.  conrexua,  Comstock.    Comstock,  2d  Cornell  Rept.,  p.  140. 

(11)  A.  rapax,  Comstock.    Comstock,  2d  Cornell  Rept.,  p.  140.    See  also  Maskell, 

Scale  Ins.  X\Z.,p.ll4  (aB  camellia). 

(12)  Chionaspia  aalicia,  Linnteus.    On  S.  viminalia  and  S.  alba  (Signoret). 
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(13)  C.  ortholobis,  Comstock.    Comstock,  2d  Cornell  Kept.,  p.  140;  Cockerell,  Can. 

Ent.,  1894,  p.  189. 

(14)  C.  salicis-nigra-,  WaUh.   See  Cockerell  in  Gillette  and  Baker,  Hemip.  Colo.,  p.  129. 

On  the  poplars  and  cotton  woods  (Populutt)  are: 

(1)  Icerya  purohasi,  Maskell.    Coquillett,  Rept.  Dept.  Agric.  for  1888. 

(2)  Lecanium  caprea',  Lhinasus.    On  P.  virginiana.    Signoret,  Essai  snr  lea  Coche- 

nilles. 

(3)  L,  vagabundum.    Signoret,  Essai.    A  very  donbtful  species  of  Kalbenbach. 

(4)  L.  hesperidum,  Linn*eus.    Coqnillett,  Bull.  26,  Div.  Ent.,  U.  S.  Dept.  Agric,  p.  26. 

On  Lombardy  poplar. 

(5)  L.  oletr,  Bernard.    Coqnillett,  Bull.  26,  Div.  Ent.,  U.  S.  Dept.  Agric.,  p.  26.  On 

Lombardy  poplar. 

(6)  Pulvinaria  innumerabilis,  Rathvon.    On  P.  balsamifera.    Mnndt,  Can.  Ent.,  1884, 

p.  240. 

(7)  P.  tremnlw,  Signoret.    On  P.  trcmula,  Linnsens.    Signoret,  Essai  sur  lea  Coche- 

nilles. 

(8)  ]'.  populi,  Signoret.    On  P.  nigra,  Linnjpus.    Signoret,  Essai  sur  lea  Cochenilles. 

(9)  Aspidiotus  convexus,  Comstock.    Comstock,  2d  Cornell  Rept.    Coquillett  reports 

it  on  cottonwood  and  Lombardy  poplar. 

(10)  A,  rapax,  Comstock.    Coquillett,  Bull.  26,  Div.  Ent.,  IT.  S.  Dept.  Agric,  p.  25. 

On  cottonwood. 

(11)  A,  spurcatun,  Signoret.    On  P.  rlrginktva  and  P.  pyramidalis.    Signoret,  Essai 

sur  les  Cochenilles. 

(12)  Chionaspis  ortholobis,  Comstock,  var.    Cockerell,  Can.  Ent.,  1894,  p,  189;  Gil- 

lette aud  Baker,  Hemip.  Colo.,  p.  129.  An  undescribed  CMonaspis  ia  also 
mentioned  by  Cockerell,  Can.  Ent.,  1894,  p.  190. 

(13)  C.  populi,  Baerensprnng.    On  P.  nigra  and  P.  pyramidalis.    Signoret,  Essai  sur 

les  Cochenilles. 

(14)  Mt/tilaspis pomorum,  Bouche".    Country  Gentleman,  January  10, 1895,  p.  27. 

CASUARINACEyE. 

In  tlie  Australian  region,  where  it  is  native,  the  genus  Casuarina 
supports  many  Coccida  ,  as  follows: 

(A)  On  C.  suberosa.    Native  of  Australia. 

(1)  Hhizococcus  casuarina',  Maskell.    Maskell,  Tr.  X.  Z.  Inat.,  XXV,  p.  231. 

(B)  On  C.  stricta  (=quadriralvis).    Native  of  Australia. 

(1)  Cylindrococcus  amplior,  Maskell.    Mivskell,  Tr.  X.  Z.  Inst.,  XXV,  p.  240. 

(2)  Spharoeoccus  casuarina',  Maskell.    Maskell,  Tr.  N.  Z.  Inat,,  XXIV,  p.  40. 

(3)  Frenchia  casuarina',  Maakell.    Maskell,  Tr.  N.  Z.  Inst.,  XXIV,  p.  59. 

(4)  Cylindrococctis  spiniferus,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXIV,  p.  44. 

(5)  Cylindrococcus  casuarina;,  Maskell.    Maskell,  Tr.  X.  Z.  Inst.,  XXIV,  p.  43. 
((')  On  C.  equisetifolia.    Native  of  Malaya  and  Pacific  islands. 

(1)  Aspidiotus  casuarina',  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXVI,  p.  67. 

(2)  Frenchia  casuarina!,  Maskell.    Maskell,  Tr.  X.  Z.  Inst.,  XXIV,  p.  59. 
(D)  On  Casuarina,  Bpecies  uncertain. 

(1)  Gossyparia  casuarina!,  Maskell.    Maskell,  Tr.  X.  Z.  Inst.,  XXV,  p.  227. 

(2)  Phetiacoccus  casuarinw,  Maskell.    Maakell,  Tr.  N.  Z.  Inat.,  XXV,  p.  235.  (As 

Pseudococcus.) 

(3)  Erie-coccus  turgipes,  Maskell.    Maskell,  Tr.  X.  Z.  Inst.,  XXV,  p.  228. 

(4)  Eriococcus  compersue,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXV.  p.  230. 

(5)  Rhizococcus  pustulatus,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXV,  p.  231. 
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(6)  Crocidocyata  froggatli,  RUbsaanien.    RUbsaanien,  Berl.  Ent.  Zeit.,  XXXIX  (1894), 

p.  219.   Maskell  says  this  is  a  Cylindrococcua. 

(7)  Frenchia  aemiocculta,  Maskell.    Maskell,  Tr.  K.  Z.  Inst.,  XXVII,  p.  72. 

(8)  Lemninm,  sp.    Maskell,  Tr.  X.  Z.  Inst.,  XXVI,  p.  72. 

(9)  Mytilaapia  coauarina,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXV,  p.  209;  XXVII, 

p.  45.    Perhaps  on  C.  eqtiiaetifolia. 

(10)  Mytilaspia  atriata,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXVII,  p.  47. 

(11)  Aapidiotua  eucalypti,  Maskell.    Maskell,  Tr.  X.  Z.  Inst.,  XXV,  p.  206. 

In  Jamaica  I  never  could  And  any  Coccidm  on  thecultivated  Gasuarina- 
but  Aspidiotm  rapax,  Comstock,  occurs  on  it  in  Antigua.1 

CONIFERS. 

I.  CUPRESSINEJi. 

Pulvinaria  maskelli,  Olliff,  var.  spinosior,  Maskell,  is  found  on  Frenela 
or  Callitris  robusta.2 
On  Thuya  (arbor- vita;)  are  the  following: 

(1)  Aapidiotuanerii,  Bouche.    On  the  cones  of  T.  occidentalia.  Coquillett,  Bull.  26,  Div. 

Ent.,  U.  S.  Dept.  Agric,  p.  20. 

(2)  Diaapia  carueli,  Targioni-Tozzetti.    Comstock,  2d  Cornell  Rept.,  p.  96.    On  T. 

occidentalia. 

(3)  D.  minima,  Targioni-Tozzetti.    Comstock,  2d  Cornell  Rept.,  p.  96;  Signoret, 

Easai  sur  les  Cochenilles.    On  T.  occitUntalia. 

(4)  Dactylopiua  ryani,  Coquillett.    Coquillett,  West  Amer.  Sei.,  1889,  p.  122.  On 

T.  orienialia. 

(5)  Lecanium  Jletcheri,  Cockerell.    In  Canada. 

Comstock3  reports  Diaspis  carueli,  Targioni-Tozzetti,  from  "Biola 
orientali8;"  this  should  be  Thuya  (Biota)  orientalis. 

Maskell  records  Icerya  purchasi,  Maskell,  from  cypress;  and  Leaehia 
zealandica,  Maskell,  from  Cupressus  dacrydioides.  This  latter  name  is 
not  in  the  Index  Kewensis.  Dactylopius  ryani,  Coquillett,  occurs  on 
Cupressus  macrocarpa. 

The  following  are  found  on  Juniperus  (Juniper) : 

(1)  Diaapia  carueli,  Targioni-Tozzetti.    Signoret,  Essai.    On  J.  communis.  Comstock 

reports  it  from  J.  chinenaia,  Linnteus,  J.  rigida,  Sieber  and  Zuccarini,  J.  oxyce- 
drue,  Linnaeus,  J.  japonicu  (— syn.  of  chinensis),  J.  communia,  Linnams,  and 
"J.  rereaii"  (perhaps  meant  for  recveaiana,  which  is  chinenaia). 

(2)  Diaapia  juniperi,  Bouche.    Signoret,  Essai.    On  J.  communia. 

(3)  Lecanium  olece,  Bernard.   On  Irish  Juniper.   Coquillett  Bull.  26,  Div.  Ent.,  U.  S. 

Dept.  Agric,  p.  28. 

(4)  Lecanium  Jletcheri,  Cockerell.    Pettit,  Bull.  97,  Cornell  Univ.  Exp.  Sta.,  p.  341. 

II.  TAXK.E. 

On  the  New  Zealand  Phyllocladus  trichotnanoides,  D.  Don,  Mas- 
kell records  Briococctis  phyllovladi,  Maskell,'  and  Gailo&toma  assimile, 

1  Cockerell,  Aon.  Mag.  Nat.  Hist.,  1895,  p.  62. 
'  Maskell,  Tr.  X.  Z.  Inst.,  XXVI,  p.  78. 
3  Rept.  Dept.  Agric.  for  1880,  p.  311. 
« Tr.  X.  Z.  Inst.,  XXIV,  p.  25. 
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Maskell.1  Ctenochiton  dacrydii,  Maskell,  occurs  on  tbe  New  Zealand 
Dacrydium  cupressinum.2 

III.  PODOCARPE^E. 

On  the  New  Zealand  Podoearpus  totara,  G.  Benn.,  Maskell  records: 

(1)  Coslostoma pilotum,  Maskell.    Tr.  N.  Z.  Inst.,  XXIII,  p.  30. 

(2)  Rhizococcua  totara,  Maskell.    Tr.  N.  Z.  Inst.,  XXII,  p.  142. 

(3)  Lcachia  zealavdica,  Maskell.    Tr.  N.  Z.  Inst.,  XXIII,  p.  27. 

(4)  Colostoma  compreaaum,  Maskell.    Tr.  N.  Z.  Inst.,  XXIV,  p.  46. 

He  also  reports  from  Podoearpus  sp.  two  Diaspinae,  Aspidiotus 
aurantii,  Maskell,3  and  Mytilaspis  pallida,  Green,  var.?4 

IV.  ARAUCAKIE.E. 

The  following  have  been  found  ou  Araucaria: 

(1)  Dactylopiua  ryani,  Coquillett.    On  A.  exceha  in  California.    Coquillett,  West 

Amer.  Soi.,  1889,  p.  122. 

(2)  D.  aurilanatus,  Maskell.    On  A.  MdwilUi,  Hooker,  and  A.  exceha.  Maskell,  Tr. 

N.  Z.  Inst.,  XXII,  p.  152. 

(3)  Eriococcua  araucaria,  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p.  Ill  j  Comstock,  2d 

Cornell  Rept.,  p.  137  (as  Rhizococcua). 

V.  ABIETINE^E. 

The  Coccida;  of  Pinus  are : 

(1)  Phyeokennea  inaignicola,  Craw.    On  P.  insignia.    Cockerell,  Can.  Ent.,  1895, 

p.  258. 

(2)  P.  abietia,  Modeer  (Lecanium  pioeoi).    Signoret,  Essai.    Newstead  cites  it  only 

from  Abies.    (Ent.  Mo.  Mag.,  1893,  p.  209.) 

(3)  Icerya  purchasi,  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p.  113. 

(4)  Puio  antennata,  Signoret.    On  P.  centbra,  Linnaeus.    Signoret,  Essai  sur  lea 

Cochenilles. 

(5)  Monophlebva  hellenieua,  Gennadius.    On  P.  halepenaia,  Miller.  An  orange  species, 

7  to  8  mm.  long,  legs  and  antennas  black. 

(6)  Leucaapia  aiffnoretii,  Targioni-Tozzetti.    On  P.  ayUealria,  L.    Signoret,  Essai  sur 

les  Cochenilles. 

(7)  L.  pini,  Hartig.    On  P.  laricio,  Poirer.    Signoret,  Essai.    According  to  Mr.  Sulc 

the  Fiorinia  aulci,  Newstead,  formerly  confounded  with  L.  pini,  is  a  distinct 
species,  but  nevertheless  a  Leucaapia. 

(8)  Chionaapia  pinifolii,  Fitch.    On  P.  monophylla,  etc.    Comstock,  1880;  Signoret, 

Essai  sur  les  Cochenilles  (as  Mijtitaapia  pinifolice). 

(9)  Myiilaapis  newateadi,  Sulc.    On  leaves  of  P.  eylpestria.    Bohemia.    Female  scale 

much  like  pomoruni,  but  longer  and  with  more  parallel  sides. 
(10)  Aapidiotua  dbietis,  Schrank.    On  P.  aylpestris.   Cockerell,  Can.  Ent.,  1894,  p.  190. 

Coquillett5  records  Lecanium  olew,  Bernard,  from  the  cedar  of  Leba- 
non and  from  Indian  cedar. 


1  Tr.  X.  Z.  Inst.,  XXIII,  p.  31. 

'  Tr.  N.  Z.  Inst,,  XXIV,  p.  18. 

sTr.  N.  Z.  Inst.,  XXVII,  p.  41. 

<Tr.  N.  Z.  Inst.,  XXVII,  p.  46. 

5  Bull.  26.,  Div.  Ent.,  Dep.  Agric,  p.  29  (1892). 
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On  various  firs  and  spruces  are  found : 

(1)  Phyaokermea  abietia,  Modeer.    On  Abies  excetea  in  Europe. 

(2)  P.  coloradenaia,  Cockerell.    On  spruce.    Mauitou,  Colorado.   Gillette  and  Baker, 

Hemip.  Colo.,  p.  126. 

(3)  Icerya  purchasi,  Maskell.   JIaskell,  Scale  Ins.  N.  Z.,  p.  113, 

(4)  Coccus  bystrix,  Baerensprung.    Signoret,  Essai.    A  problematical  species. 

(5)  Ckionaspia  pinifolii,  Fitch.    Gillette  and  Baker,  Hemip.  Colo.,  p.  129;  Comstock, 

1880  Eept.,  p.  140. 

(6)  Mytilaapia  abietia,  Signoret.   Comstock,  2d  Cornell  Rept.,  ]>.  140;  Signoret,  EBSai 

sur  les  Cochenilles.    On  Abiea  exceha. 

(7)  Aapidiotita  abietia,  Sehrank.    Ou  Abiea  canadensis.    Cockerell,  Can.  Ent.,  1894, 

p.  190. 

(8)  Syngenaapis  parlatoriw,  Sulc.    On  Abiea.    Bohemia  (Sulc.) 

CYCADACE^E. 

The  following  are  found  on  Gycas  : 

(1)  Lecatiium  cycadis,  Boisduval.   On  C.  revoluta.   Signoret,  Essai  sur  les  Cochenilles. 

(2)  L.  olea,  Bernard.    On  C.  revoluta.    Coquillett,  Bull.  26,  Div.  Ent.,  U.  S.  Dept. 

Agric,  p.  29. 

(3)  L.  hemiaphwricum,  Targioni-Tozzetti.    Cockerell,  Bull.  Bot.  Dept.,  Jamaica,  1894, 

p.  71;  Journ.  Inst.  Jamaica,  1893,  p.  254. 

(4)  Diaapi8amygdaii,Tryou(lattaiite).  On  C  media.   Cockerell, Insect  Life,  V,  p.  247. 

(5)  Howardia  elegane,  Leonardi.    On  C.  revoluia,  at  Portici,  Italy. 

(6)  Iachnaapia  Jiliformis,  Douglas.   Cockerell,  Can.  Ent.,  1895,  p.  260..  On  (,'.  revoluta. 

(7)  Fiorinia  camellia,  Comstock.  Comstock,  2d  Cornell  Eept.,  p.  1392.  On  C.  revoluta. 

(8)  1'oliaepis  cycadis,  Comstock.   Comstock,  2d  Cornell  Kept.,  p,  1392  On  C.  revoluta. 

(9)  Aapidiotua  cycadicola,  Boisduval.    On  C.  revoluta.    Signoret,  Essai  sur  les  Coche- 

nilles. 

(10)  A.  dictyoepervii,  Morgan,var.  Jamaicensis,  Cockerell.    Cockerell,  Can.  Ent.,  1894, 
p.  128. 

C.  rerolnta  is  a  Japanese  species;  ('.  media  is  Australian. 

Olliff1  refers  to  a  coceid  on  Macrozamia  attacked  by  Tkalpochares 
coceophaga;  but  lie  alludes  to  the  plant  as  a  fern.  Comstock2  records 
Parlatoriu  proteus,  Curtis,  from  Mierosmnia,  but  I  suppose  Macrozumia 
was  intended. 

uC)iermesv  dionis  was  from  Dion  (more  properly  Dioon)  edule,  and 
from  the  same  plant  Comstock  reports  Poliaspis  cycadis,  Comstock. 

Dactylopius  zamiw,  Lucas,  is  from  Zamia  spiralis.3  Diaspis  zatnia; 
Morgan,  was  found  on  Zamia.* 

ORCHIDACE^E. 

In  the  Gardeners'  Chronicle0  will  be  found  an  account  of  eighteen 
species  of  Coccidse  living  on  orchids.    The  following  have  been  recorded 

1  Agric.  Gaz.  X.  S.  W.,  November,  1891,  p.  668. 

J2d  Cornell  Eept.,  p.  114. 

3  Signoret,  Essai  sur  les  Cochenilles. 

«  Ent.  Mo.  Mag.,  1890,  p.  45. 

•May  6, 1893,  p.  548. 
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from  orchids,  genus  not  stated:  Aspidiotus  epidendri,  Bouche,  A.  nerii, 
Boache",  and  Dactylopius  glaucus,  Maskell;1  Leeanium  hemisphwricum, 
Targioni-Tozzetti,  and  Aspidiotus  ficus,  Ashmead;2  Aspidiotus  biformis, 
Cockerell,3  and  Chionaspis  braziliensis,  Signoret.4 

The  genera  of  orchids  on  which  coccids  have  been  found,  and  their 
coccids,  are  as  follows : 

(A)  Stelis,  Swartz. 

(1)  Leeanium  kesperidum,  Linnaeus.    Cockerel],  Trans.  Amer.  Ent.  Soc,  1893,  p.  49. 

(B)  Dendrobium,  Swartz. 

(1)  Aulacaspis  boisduralii,  Signoret.  Maskell,  Tr.N.  Z.  Inst.,  XXVII, p.  44 (as  Diaspis). 

(2)  Fiorinia  Btricta,  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p.  112. 

(3)  Ctenockiton  elongatus,  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p.  112. 

(C)  Phaius,  Lour. 

(1)  Leeanium  hibernaculorum,  Boisduval.    Signoret,  Esaai  sur  les  Cochenilles. 

(D)  Farina,  Lindley. 

(1)  Ctenoehiton  elongatus,  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p.  112. 

(2)  Fiorinia  stricta,  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p.  112. 

(E)  Epidendrum,  Linnjeus. 

(1)  Aspidiotus  epidendri.    Signoret,  Essai  sur  les  Cochenilles.    On  E.  hanburii,  Lind- 

ley (a  Mexican  species;,  and  others. 

(2)  "Leeanium"  epidendri,  Douche*.    Signoret,  Essai.  On  E.  ciliare(syn,  cuspidatum). 

This  is  probably  identical  with  Asterolecanium  oncidii,  Cockerell. 

(3)  Asterolecanium  oncidii,  Cockerell.  Cockerell,  Bull.  Bot.  Dept.  Jamaica,  1896,  p.  8. 

(F)  Cattleya,  Lindley. 

(1)  Aulacaspis  boisduvalii,  Signoret.  Maskell,  Tr.  N.  Z.  Inst.,  X^VII,  p.  44  (as  Diaspis). 

(2)  Aspidiotus  bi/ormis,  Cockerell,  var.  cattleya!,  Cockerell.     On  C.  bowringiana, 

Veitch,  a  native  of  Honduras.    Cockerell,  Gard.  Chrou.,  May  6, 1893,  p.  584. 

(3)  Leeanium  pseudkesperidum,  Cockerell.    In  a  greenhouse  at  Ottawa,  Canada. 

(G)  Broughtonia,  Robert  Brown. 

(1)  Asterolecanium  oncidii,  Cockerell.     On  if.  sanguinea,  a  West  Indian  species. 

Cockerell,  Sci.  Goss.,  1893,  p.  78  (as  Planckonia). 

(2)  Vinsonia  stellifera,  Westwood.    On  B.  sanguinea.    Cockerell,  Bull.  Bot.  Dept. 

Jamaica,  1895,  p.  101. 

(3)  Aulacaspis  boisduvalii,  Signoret.  On  B.  sanguinea.  Cockerell,  Gard.  Chron.,  May  6, 

1893,  p.  548. 

(H)  Cymbidium,  Swartz. 

(1)  Aulacaspis  cymbidii,  Bouche".    On  C.  pendulum,  an  East  Indian  species.  Signoret, 

Essai  (as  Diaspis). 

(2)  Mytilaspispittnarformis,  Bouche\    On  C.  pendulum.    Signoret,  EBsai  sur  les  Coche- 

nilles. 

(I)  Stanhopea,  Forster. 

(1)  Vinsonia  stellifera,  Westwood.    Cockerell,  Amer.  Nat.,  1895,  p. 727;  Hart,  Bull. 
Misc.  Inform.,  Bot.  Gardens,  Trinidad,  April,  1895,  p.  38. 
(J)  Odontoglossum,  Humboldt,  Bonpland  and  Kunth. 
(1)  Aspidiotus  biformis,  Cockerell,  var.  odontoglossi,  Cockerell.    On  O.  grande,  Lind- 
ley, a  native  of  Guatemala.    Cockerell,  Gard.  Chron.,  May  6,  1893,  p.  548. 
(K)  Jtodriguezia,  Ruiz  and  Pavon. 
(1)  Conehaspis  angraci,  Cockerell  (—  Pseudinglisia  rodrigueziw,  Newstead).    On  R. 
secunda.    Newstead,  Ent.  Mo.  Mag,,  1893,  p.  154. 

1  Maskell,  Scale  Ins.  N.  Z.,  p.  113. 

2  Cockerell,  Insect  Life,  VI,  p.  103. 

3  Cockerell,  Journ.  Trinidad  Field  Nat.  Club,  1894,  p.  307. 
*  Maskell,  Tr.  N.  Z.  Inst.,  XXV,  p.  211. 
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(L)  Oncidium,  Swartz. 

(1)  Aspidiotus  biformia,  Cockerell.    On  O.  aprucei,  Lindley,  a  native  of  Brazil.  Cock- 

erell,  Gard.  Chron.,  May  6, 1893,  p.  548 ;  Townsend,  Journ.  Inst.  Jamaica,  1895, 
p. 169. 

(2)  Aulacaspis  boisduvalii,  Signoret.    On  O.  quadripetaltim,  Swartz  (syn.,  tetrapetalum), 

a  native  of  Mexico.    Cockerell,  Gard.  ChronM  May  6,  1893,  p.  548. 

(3)  Aaterolecanium  oncidii,  Cockerell.    Cockerell,  Sci.  Goss.,  1893,  p.  78  (as  Plan- 

chonia).    On  0.  quadripetalum.    Targioni-Tozzetti,  Bull.  Soc.  Ent.  Ital.,  1893, 
p.  311  (as  Asterolecanium  aureum). 
"(M)  Brassia,  Robert  Brown. 
(1)  Pulvinaria  brassia-,  Cockerell.    On  B.  verrucosa,  Bateman,  a  native  of  Mexico. 
Cockerell,  Can.  Ent.,  1895,  p.  135. 
(N)  Vanda,  Robert  Brown. 
(1)  Parlatoria  protew,  Curtis.    Signoret,  Essai  sur  les  Cocbenilles. 
(0)  Angrmmm,  Thou. 

(1)  Lecanium  angraci,  Boisduval.    Signoret,  Essai.    A  problematical  species.  On 

A.  sesquipedale,  a  native  of  Madagascar. 

(2)  Conchaspia  angreeci,  Cockerell.    On  A.  sesquipedale  and  A.  eburneum  var.  virens 

(Lindley).    Cockerell,  Bull.  Bot.  Dept.  Jamaica,  February,  1893, p. 9;  Journ. 

Inst.  Jamaica,  I,  p.  373. 
"(3)  Asterolecanium  aureum,  Boisduval.    On  A.  sesquipedale.    Cockerell,  Journ.  Inst. 

Jamaica,  I,  p.  373. 
'  (P)  Selenipedium,  H.  G.  Reichenbach. 

(1)  Parlatoria proteus,  Curtis.    Signoret,  Essai  sur  les  Cochenilles. 

SCITAMINACE^E. 

Curcuma  longa,  Linnaeus,  a  native  of  tropical  Asia,  has  been  recorded 
as  a  food  plant  of  Aspidiotus  Jicus,  Ashruead.1  Oalathea  vittata  (syn. 
Maranta  vittata)  is  the  food  plant  of  Asterolecanium  aureum. 

On  Mum  are  found : 

(1)  Aspidiotus  palmce,  Morgan  and  Cockerell.   On  banana.   Cockerell,  Insect  Life,  V, 

p.  245;  Journ.  Trinidad  Club,  1894,  p.  306. 

(2)  A.  destructor,  Signoret.    On  banana.    Cockerell,  Journ.  Trinidad  Club,  1894,  p. 

307. 

(3)  A.  articitlatus,  Morgan.    Cockerell,  Insect  Life,  1893,  p.  160. 

(4)  A.  persoiwttis,  Corastock.    Cockerell,  Insect  Life,  1893,  p.  160. 

(5)  A.ficus,  Ashmead.   Cockerell,  Insect  Life,  1893,  p.  160. 

From  Heliconia  bihai,  Linnaeus,  a  native  of  South  America,  is  recorded 
Pinnaspis  pandani,  Comstock.*  Comstock 3  records  Aulacaspis  boisdu- 
valii, Signoret,  from  Barenala  madagascariensis. 

BROMELIACE^E. 

The  pineapple,  Ananas  ananas  (Linnaeus)  =  sativus,  a  native  of  trop- 
ical America,  is  not  rarely  attacked  by  Diaspis  bromeliw,  Kerner,  which 
is  really  an  Aulacaspis.   In  Jamaica  there  is  found  upon  it  a  small 

1  Townsend,  Jonru.  Inst.  Jamaica,  1895,  p.  169. 
» Cockerell,  Journ.  Trinidad  Club,  1894,  p.  307. 
»2d  Cornell  Eept.,  p.  86. 
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mealy  bug,  Dactylopius  breripex.'  A  different  mealybug,  1).  hromelia; 
Bouchc,  also  occurs  on  pineapple;  full  particulars  of  it  are  given  by 
Signoret,  who  received  it  from  Zanzibar.  There  is  also  a  problematical 
Lent  ilium  bromelke  on  pineapple,  said  to  resemble  L.  kexperidum,  Lin- 
na;us,  very  much. 

Axpidiotux  rriexia:  Signoret,Ms  from  TiUttntixia  (Vriexiai  spltndeiix. 

IRIDACE^E. 

I, cranium  patersonias,  Maskell,  is  from  Paterxonia  ijluhrata,  Bobert 
Brown,  a  native  of  Australia/1 

AMARYLLIDACE^. 

Lent ii htm  oletv,  Bernard,  and  L.  hexperidum,  Linmeus,  have  been 
found  on  Ilippeastrum  etjitestre,  Herbert,  a  native  of  Mexico.4  Dartylo- 
pius  liliacea  rum,  Bouchc,  occurs  on  Crinumy'  it  is  also  found  on  Amaryllis. 
LtTttuium  assimile,  Xewstead.  var.  amarijUidix,  is  from  Amaryllis* 
Dttctylopius  liliacearum,  Bouchc,  is  found  on  Pancratium.  IK  simpler, 
Cockerell,  is  from  llytnenocalliscaribwa  (Pancraliiini  cariba  um).'  Axtern- 
leca iiinm  aureum  was  found  by  Mr.  Hart  on  Hippeaxtrum  in  cultivation 
in  Trinidad. 

(iymiim-oefux  atiarium  (Douglas)  was  found  on  At/ttrr.  Aspidintus 
bo  terry  i, Cockerell,  is  from  Agareriftida.1,  Cotjuillett 9  rcj torts  Axpidiotus 
nerii,  Bouchc'',  from  Agare  americana. 

DIOSCOREACE>£. 

Aspidiotux  liartii.  Cockerell,  occurs  on  yam.1" 

LILIACE^E. 

Following  is  a  list  of  the  genera  infested,  with  their  coccids : 

(A)  Simla*,  Linnams. 

(1)  A8pidiotus  8milaci».  Comstock.    Comsfcock,  2d  Cornell  Rept. 

(2)  Lecaniinn  urichi,  Cockerell.    On  N.  campestrix,  GriselKich,  Rio  Grande  do  Sul, 

Brazil  (Von  Ihering). 

(B)  liliijiof/oniim,  Forster. 

(1)  Ckionaspis  minor,  Maskell.    On  K.  scaiidens.    Maskell.  Scale  Ins.  N\  /..  p.  113. 


'  Cockerell,  Ent.,  1X93,  p.  267. 

5  Signoret,  Kssai  snr  Irs  Cochenilles. 

■<  Maskell,  Tr.  X.  Z.  Inst.,  XXVII.  p.  5*. 

«  Cockerell,  Insect  Life.  A',  p.  245;  Bull.  Bot.  Dept..  Jamaica,  1894.  p.  18. 

■'' Signoret,  Essai  sur  les  Cochenilles. 

r Cockerell,  Trans.  Ainer.  Ent.  Soc  1893.  p.  53. 

'  Cockerell,  Ent.,  1893,  p.  267. 

» Cockerell,  Ent.  News,  1894,  p.  59. 

»  Bull.  26.  Div.  Ent.,  U.  S.  Dept.  Agric,  p.  20. 

'"Cockerell,  Psyche  Snpp.,  1895.  p.  7. 
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(C)  Unseats,  Linna-ue. 

(1)  Ceroplastes  rued,  Linn;Hiis.    Signoret;  Essai.    On  It.  acuieatun. 

(2)  Aspidiotus  ajfinis,  Targioni-Tozzetti.    Signoret,  Essai.    On  7?.  aculeatus. 

(D)  Asparagus,  Linnaeus. 

(1)  I.ecanium  aiithurii,  Boisduval.    Maskell,  Tr.  X.  Z.  Inst.,  XXV,  p.  21!t. 

(2)  L.  asparagi,  Giard,  name  only,  1893.    On  A.  liorridus  in  Algeria. 

(3)  Diaspis  asparagi,  Giard,  name  only,  1893.    On  A.  horridus  in  Algeria. 

(E)  Aspidistra,  Kerr. 

(1)  Chionaspis  aspidistra;  Signoret.    Oil  A.  elatior,  Blume  (syn.  variegata),  a  native  of 
Japan.    Signoret,  Essai. 
(Y)  Pliormium,  Forster. 

The  following  are  all  on  1\  tenax,  Forster,  the  New  Zealand  flax: 

(1)  Colostoma  wairoense,  Haskell.    Maskell,  Scale  Ins.  X.  Z.,  p.  113. 

(2)  Dactylopius  calceolaria',  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p.  113;  also  Tr.  N.  Z„ 

Inst.,  XXII,  p.  149. 

(3)  Mytilaspis  cordylinidin,  Maskell.    Maskell.  Scale  Ins.  N.  Z.,  p.  113. 
(4}  Fiorinia  strieta,  Maskell.    Maskell,  Scale  InB.  N.  Z.,  p.  113. 

(5)  Aspidiotus  phoimii,  De  Bronte.    Signoret,  Essai  sur  les  Cochenilles. 

(6)  A.  spharioides,  Cockerell.    Cockerell,  Psyche  Supp.,  1895,  p.  7. 

(7)  A.ficus,  Ashmead.    Gillette  :ind  Baker,  Hemip.  Colo.,  p.  128. 

(G)  Aloe,  Linnaeus. 

(1)  Aspidiotus  aloes,  Boisduval.  On  A.  variegata,  LhiDiinis.  Signoret,  Essai.  On. 
A.  saponaria,  Haworth  (=A.  umbellata).  Comstock,  2d  Cornell  Rept.,  p.  72. 
The  plants  are  natives  of  Soiith  Africa. 

(H)  Gasteria,  Duval. 

(1)  Aspidiotus  aloes,  Boisduval.  On  G.  disticka  (=Aloe  angulata).  Signoret,  Essai 
sur  leB  Cochenilles. 

(I)  Yucca,  Liunams. 

(1)  Lecanium  olea;  Bernard.    In  Chile.    Cockerell,  Can.  Ent.,  1895.,  p.  257. 

(2)  Dactylopius  olivaceus,  Cockerell.    Cockerell,  Psyche  Supp.,  1896,  p.  18.  Mexico. 

(3)  Phcnacoccus  yucca;  Coquillett.    Mexico  and  California. 

(4)  Lecaniodiaspis  yucca',  Townsend.    New  Mexico;  Organ  Mountains  (Townsend). 

(5)  Aspidiotus  yucca,  Cockerell.    Psyche  Supp.,  1896,  p.  20.  Mexico. 

(6)  A  werti,  Bouche".    Comstock,  2d  Cornell  Rept.,  p.  140.  Exogenetic. 

(7)  MyWaspis  pomorum,  Bouche".    Comstock,  2d  Cornell  Rept.,  p.  140.  Exogenetic. 
(J)  Dracana,  Liumeus. 

(1)  Pinnaspispandani,  Comstock.   Cockerell,  Ent.  Mo.  Mag.,  1893,  p.  39 (as  Mytilaspis). 

(2)  Aspidiotus  nerii,  Bouche".    Gillette  and  Baker,  Hemip.  Colo.,  p.  128. 
(K)  Cordyline,  Commerson. 

(1)  Lfcanium  hemisphatricum,  Targioni-Tozzetti.    Signoret,  Essai.    Recorded  from 

Dracana  australis,  which  is  a  Cordyline. 

(2)  Dactylopius  calceolaria,  Maskell.    Maskell,  Tr.  X.  Z.  Inst.,  XXVI,  p.  89.    On  the 

New  Zealand  ('.  australis. 

(3)  Leucaspis  cordylinidis,  Maskell.    Maskell,  Tr.  N.  Z.  Inst.,  XXV,  p.  210. 

(4)  Fiorinia  strieta,  Maskell.    Maskell,  Scale  Ins.  N.  Z.    On  C.  australis  and  C. 

indivisa. 

(5)  Mytilaspis  cordylinidis,  Maskell.    Maskell,  Scale  Ins.  N.  Z.    On  C.  australis  and 

('.  indivisa. 
(L)  Astelia,  Banks  and  Solan der. 

The  following  are  all  on  the  Xew  Zealand -A.  cunninghamii,  Hooker: 

(1)  Mytilaspis  cordylinidis,  Maskell.    Maskell,  Scale  Ins.  X.  Z.,  p.  111. 

(2)  .V.  epiphytidis,  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p.  111. 

(3)  Fiorinia  astelia,  Maskell.    Maskell,  Scale  Ins.  Xr.  Z.,  p.  111. 

(4)  F.  strieta,  Maskell.    Maskell,  Scale  Ins.  X.  Z.,  p.  111. 

(5)  Phenacoccus  astelia,  Maskell.    Maskell,  Scale  Ins.  N.  Z.,  p.  Ill  (as  Pseudococcus)* 
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JUNCACE^E. 

Maskell 1  records  swpidiotux  cladii,  Maskell,  from  Xerotes,  sp.,  and 
Chionaspis  .myrf/tfrx,  Maskell,  from  Xerotex  longifolia.  Axpid  iotas  rossi, 
Maskell,  is  found  on  Xanthorrhwa.2  Sianoretta  htzuhv,  Dufour,  is  found 
on  Luzula. 

PALMACE^E. 

The  following  are  from  various  palms,  genus  not  specified:  Dactylo- 
plus  hntf/is2)iiiux  =  l<>ntiijilix,:i  J),  t/laucus,4  Axterolevanium  nrichif  Icerya 
ntoniserratenxis,6  Levant  urn  hcxperidum  and  L.  hemixph(vrivnm^  L.  oJea%' 
Fiorinia  vanieUia'/  I-innaspix-pfindani,'-'  I xrhnaxpix  filiform /«,'"  Parlatoria 
proteux,u  MytilaspiH  pallens  (apparently  on  a  fan  palm),12  Chionaspis 
minor, ^AxpidioUts  epidendri  and  A.nerii^  A.personatux^  A.articulatus,10 
A.  palmarum,1  A.  dietyospermi.u 

The  following  genera  have  been  recorded  as  supporting  (Joccida*: 

(A)  Areca,  Linnaeus. 

(1)  Lecaniitm  hemispharicum,  Targioni-Tozzetti.     On  A.  catechu.    Cockerell,  Insect 

Life,  1893,  p.  159. 

(2)  Jspidiotus  focus,  Aehmead,    On  A.  catechu,    Cockerell,  Insect  Life,  1893,  p.  159. 

(3)  A.  aurautii,  Maskell.    Ou.  A.  catechu.    Cockerell,  Insect  Life,  1893,  p.  159. 

(4)  A.  destructor,  Signoret.    Cockerell,  Journ.  Inst.  Jamaica,  1893,  p.  255,  (as  nerii, 

var.). 

(5)  Chionaspis  aspidistra;,  Maskell.    On  J.  catechu.    Maskell,  Tr.  X.  Z.  Inst.,  XXIV, 

p.  15. 

(6)  Ischnaspts  filiformis,   Douglas.     On  A.  //hntdiformix.     Townseud,  Journ.  Inst. 

Jamaica,  1895,  p.  169. 

(B)  Ilhopalostylis,  H.  Wendland  and  Drude. 

(1)  Dactylophts  areca:,  Maskell.    On  roots  ol'  B.  sapida  (syn.,  Areca  napida).  Maskell, 
Tr.  N.  Z.  Inst.,  XXII,  p.  150. 

(C)  Howea,  Reccari. 

(1)  Fiorinia  caiueUm',  Comstock.    On  H.  (olini  Kentia)  belmoretttta.    Conisto<-k,  2d 
Cornell  Kept.,  p.  111. 

(D)  Oreodoxa,  Willdenow. 

(1)  Aspidiotus ficus,  Ashmead.    On  '>.  rvyia.    Cockerell,  Can.  Ent.,  1895.  p.  2(il. 


'Tr.  X.  Z.  Inst.,  XXVII. 

-  .Maskell,  Tr.  N.  Z.  Inst..  XXV.  p.  207. 

»  Cockerell,  Insect  Life,  VI,  p.  103. 

*  Maskell,  Scale  Ins.  X.  Z.,  p.  113. 

ft  Cockerell,  Journ.  Trinidad  Club,  1894,  p.  308. 

"Cockerell,  Hull.  Bot.  Dept.  Jamaica,  August,  1893,  p.  2, 

7  Comstock,  2d  Cornell  Kept.,  p.  140. 

R  Maskell,  Tr.  X.  Z.  Inst.,  XXV,  p.  211. 

"Cockerell,  .Jfturu.  Trinidad  Club,  1894,  p.  306. 

10 Cockerell,  Journ.  Inst.  Jamaica,  1892.  p.  54. 

"  Cockerell,  Journ.  Inst.  Jamaica,  1893,  p.  25*1. 

» Maskell,  Tr.  X.  Z.  Inst..  XXII,  p.  131. 

13 Cockerell,  Amer.  NaT.,  1895,  p.  728. 
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(E)  Caryota,  Linnams. 

(1)  Lecanium  teaaellatum,  Signoret.    On  C.  "  uraua,"  doubtless  =urena.  Signoret, 

Essai. 

(2)  L.  perforatum,  Newstead. 

(F)  Sipa,  Thunberg. 

(1)  Dactylopiua  nipee,  Maskell.    On  .V.  frutwana,  Thunberg,  the  only  species,  a  native 
of  the  East  Indies.    Maskell,  Tr.  N.  Z.  lust.,  XXV,  p.  233. 

(G)  Phytelephas,  Ruiz  and  Pavon. 

(1)  Fiorinia  pelludda,  Targioni-Tozzetti.    On  th«  South  American  F.  macrocarpa, 
Ruiz  and  Pavon.    Signoret,  Essai. 

(H)  Phoenix,  Linnn'us. 

The  following  are  from  the  date  palm,  P.  dactylifera*  Linnaeus,  a  native 
of  .North  Africa  and  Arabia. 

(1)  Aotiidia  blatwhardi,  Targioni-Tozzetti.    Mem.  Soc.  Zool.  France,  V  (1892),  p.  69. 

(2)  Parlatoria  victrix,  Cockerell. 

(3)  Aapidiotua palmarum,  Bonche\    Signoret,  Essai.    Comstock  cites  A.  destructor. 

(4)  A.  aurantii,  Maskell.    Coquillett,  Bull.  26,  Div.  Ent.,  U  S.  Dept.  Agric,  p.  15. 

See  also,  Cockerell,  Insect  Life,  V,  p.  246. 

(I)  Sabal,  Adans. 

(1)  AgpuHotna  xabalis.  Comstock.   On  palmetto.   Comstock,  2d  Cornell  Rept.,  p.  67. 

(2)  A.  destructor,  Signoret.   Cockerell,  Journ.  InBt.  Jamaica,  1893,  p.  255  (as  nerii  var.j. 

(3)  A.  articulatus,  Morgan.  On  S.  umbraculifolia.  Cockerell,  In  Beet  Life,  V,  p.  246. 
(4>  A.  peraonatm,  Comstock.    On  S.  umbraculifolia.    Cockerell,  Insect  Life,  V,  p.  246. 

(5)  Isvhnaspi*  filiform  is,  Douglas.    In  Antigua.   Cockerell,  Ent.  Mo.  Mag.,  1893,  p.  17. 
(J)  Waahingtonia,  H.  Wendland.    Coquillett  (Bull.  26,  Div.  Ent.,  U.  S.  Dept.  Agric., 

p.  15)  reports  Aapidiotus  aurantii,  Maskell,  from  the  California  Palm. 
(K)  Chamarops,  Linna'us. 
(1)  Aspidiotna  chamaropaia,  Siguoret  (or  cliamteropaidia).    On  "C.  Auatralis,"  a  name 

not  in  Index  Kewensis.    Signoret,  Essai. 
(B)  A.  palmarum,  Targioni-Tozzetti.    Me"ni.  Soc.  Zool.  France,  V  (18JI2),  p.  81. 
(3)  A.  dictyoapermi,  Morgan. 

It  may  be  added,  that  Gillette  and  Baker 1  record  A.  divtyosperm  i  from 
"Ckampwropsis  elegans."    What  this  is,  I  do  not  know. 

(LI  Liviatona,  Robert  Brown. 
(1)  Fiorinia  camellia;,  Comstock.    Maskell,  Tr.  N.  Z.  Inst.,  XXIV,  p.  16. 

(M)  Iiaphia,  Beauvois. 
(1)  Lecamum  perforatum,  Newstead..  Gillette  and  Baker,  Hemip.  Colo.,  p.  128. 

(N)  Cocos,  Linmeus. 

The  following  are  on  the  coeoanut,  C.  nueifera: 

(1)  Dactylopius  virgatua,  Cockerell.    Bull.  Bot.  Dept.  Jamaica,  August,  1893,  p.  3; 

Insect  Life,  VI,  p.  103. 

(2)  D.  cocotia,  Maskell.  Tr.  X.  Z.  Inst.,  XXII,  p.  149;  and  a  variety,  Maskell,  Tr. 

N.  Z.  Inst.,  XXIV,  p.  12.    Fiji  and  Laccadive  Islands. 

(3)  Coceua  eriov,  Anderson,  1787.    A  problematical  species,  perhaps  a  Dactylopiua. 

(4)  Aaterolecanium  palmw,  Cockerell.    Sci.  Goss.,  1893,  p.  77. 

(5)  Vinsonia  stellifera,  Weatwood.    Cockerell,  Gard.  Chron.,  May  6,  1893,  p.  548. 

(6)  Aulacaapia  boiaduvalii,  Signoret.    Cockerell,  Journ.  Inst.  Jamaica,  1893,  p.  180. 

Mr.  Morgan's  A.  tentaculatm  appears  to  me  to  be  the  same  species. 

(7)  Chionaapia  vandaliciia,  Cockerell.  -A  problematical  species.   See  Cockerell,  Journ. 

Inst.  Jamaica,  1892,  p.  54. 

1  Hemip.  Colo.,  p.  128. 
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(8)  C.  minor,  Haskell.    Coekerell,  Ent.  Mo.  Mag.,  1893,  p.  38. 

(9)  Pinnaapia  pandani,  Conistock.    Coekerell,  Insect  Life,  VI,  p.  103;  Ent.  Mo.  Mag., 

1893,  p.  38  (as  Mytilaapis  buxi). 

(10)  Fiorinia  fioriniw,  Targioni-Tozzetti  (or  camellia!).    Coekerell,  Ent.  Mo.  Mag., 

1893,  pp.  38-40;  Journ.  Inst.  Jamaica,  1892,  p.  54. 

(11)  Aapidiotus  palmw,  Coekerell.     Ent.  Mo.  Mag.,  1893,  pp.  38-40;  Journ.  lust. 

Jamaica,  1892,  p.  54  (as  rapaz  var.). 

(12)  A.  destructor,  Signoret.    Coekerell,  Journ.  Inst.  Jamaica,  1893,  p.  255  (as  pal- 

marum) ;  Journ.  Trinidad  Club,  1894,  p.  307 ;  Maskell,  Tr.  N.  Z.  Inst.,  XXIV, 
p.  12;  Comstock,  2d  Cornell  Rept.,  p.  75  (iu  Bourbon). 

(13)  A.  ficus,  Ashmead.    Coekerell,  Can.  Ent.,  1895,  p.  261;  Ent.  Mo.  Mag.,  1893, 

pp.  38-40. 

(14)  A,  artieulatus,  Morgan.    Coekerell,  Ent.  Mo.  Mag.,  1893,  pp.  38-40. 

(15)  A.  punicas,  Coekerell.    Coekerell,  Journ.  Inst.  Jamaica,  1893,  p.  255. 
(O)  Latania,  Commerson. 

(1)  Aapidiotus  tetania1,  Signoret.    On  JO.  aurea,  Duncau  (syn.  versvhaffeltii),  a  native 

of  Rodriguez.    Signoret,  Essai  sur  les  Cochenilles. 

(2)  A.  personatus,  Comstock.    On  L.  commersonii,  J.  F.  Gmelin  (syn.  oorbonica). 

Coekerell,  Insect  Life,  V,  p.  245. 

PAN  DANE^E. 

Tbe  following  occur  on  Fandanus: 

( 1 )  DactylopiuH  pandan  i,  Coekerell.    Iu  Marquesas  Islands.   Coekerell,  PByche  Snpp., 

1895,  p.  16. 

(2)  lachnaspis  Jiliformia,  Douglas.    Coekerell,  Journ.  Trinidad  Club,  1894,  p.  306; 

Townsend,  Journ.  Inst.  Jamaica,  1895,  p.  169.  On  P.  vandermcexchii,  Balfour, 
and  P.  "falcatua"  (f  furcaiwt,  Roxburg). 

(3)  Pinnaapia  (olim  Mytilaapia) pandani,  Comstock.    Coekerell,  Journ.  Trinidad  Club, 

1894,  p.  307;  Comstock,  2d  Cornell  Kept.,  p.  140. 

(4)  Aapidiotus  artieulatus,  Morgan.    Coekerell,  Journ.  Trinidad  Club,  1894,  p.  307. 

(5)  J.panrfani,Signoret.   Ou  P.  tililix,  Bory,  a  native  of  Madagascar.    Signoret,  Essai 

sur  les  Cochenilles. 

(6)  A.  (Ckryaomphalus)  minor,  lierlese.    On  P.  graminifolius. 


AROIDE^E. 

Ooquillett1  records  Lecanium  hesperidum,  Linnseus,  from  the  so-called 
Calla  lily,  Richardia  africana.  Golocaasia  antiquorum  (syu.  esculenta)  is 
a  food  plant  of  Dactylopius  virgatus,  Coekerell.2  Ceroplastes  Jloridensis, 
Comstock,  has  been  found  ou  Anthurium  lanceohttum.3  Mytilaspis 
carinatus,  Coekerell,  occurs  on  some  Anthurium-like  plant.* 

NAIADACEvE. 

The  Coccus  zostera,  Fabricius,  on  Zostera  is  surely  no  coccid ! 

1  Bull.  26,  Div.  Ent.,  U.  S.  Dept.  Agric,  p.  26. 
'  Bull.  Bot.  Dept.,  Jamaica,  AuguBt,  1893,  p.  3. 
'Coekerell,  Insect  Life,  1893,  p.  159. 
<Cockerell,  Psyche  Supp.,  1896,  p.  21. 
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CYPERACEyE. 

Signoret  records  Lecanium  angustatum,  Signoret,  and  Dactylopius 
eyperi,  Signoret,  from  Cyperus  papyrus.  Aspidiotus  ciadii,  Maskell,  is 
found  on  Lepidosperma,1  as  well  as  on  Cladium.2  Mytiktspts  cordylinidis 
occurs  on  Oahnia?  Orthezia  eataphraeta,  Shaw,  is  found  about  the 
base  of  stems  of  Curex.^ 

GRAMINEtE. 

The  following  are  from  grass,  genus  not  stated : 

(1)  Dactylopius  radicum,  Newstead.    Ent.  Mo.  Mag.,  1895,  p.  235. 

(2)  D.  hibernicits,  Newstead.    Ent.  Mo.  Mag.,  1895,  p.  167. 

(3)  J),  herbicola,  Maskell.    Tr.  N.  Z.  InBt.,  XXIV,  p.  36. 

(4)  J).  graminis,  Maskell.   Tr.  X.  Z.  Inst.,  XXIV,  p.  36. 

(5)  D.  segregates,  Coekerell.    Bull  Bot.  Dept.,  Jamaica,  August,  1893,  p.  4;  Journ. 

lust.  Jamaica,  1893,  p.  254. 

(6)  D.  pow,  Maskell.    Scale  Ins.  N.  Z.,  p.  112.    On  roots  of  tussock  grass.  Maskell, 

Tr.  N.  Z.  Inst.,  XXII,  p.  150. 

(7)  D.  arevw,  Maskell.    On  roots.    Maskell,  Tr.  N,  Z.  Inst.,  XXV,  p.  231. 

(8)  Rhizococcus  querent,  Comstock.    2d   Cornell  Kept.,  p.  139.    It  is  really  an 

Eriococcus. 

(9)  Signorctia  Insula;  Dufour.    Maskell,  Tr.  N.  Z.  Inst.,  XXV,  p.  224.    It  is  a  distinct 

variety,  anstralis. 

(10)  Ieerya  pureiiasi,  Maskell.    Scale  Ius.  N.  Z.^p.  112. 

(11)  Orthezia  normani,  Douglas.     Amoug  the  stems.     Douglas,  Trans.  Ent.  Soc. 

Loud..  1881,  p.  301.    Now  considered  ;i  synonym  of  O.  fioccosa. 

(12)  O.  eataphraeta,  Shaw.    About  base  of  stems.    Douglas,  Trans.  Ent.  Soc.  Lond., 

1881,  p.  300. 

(13)  Aspidiotus  nerii,  BoucbA    Comstock,  2d  Coruell  Kept.,  p.  139. 
The  following  genera  have  coccid  records: 

(A)  Spartina,  Schreber. 

(1)  Chionaspia  spartina;  Comstock.   On  S.  stricta.   Comstock,  2d  Cornell  Rept.,  p.  140. 

(2)  Bipersia  maritima,  Coekerell.    Insect  Life,  VII,  p.  43. 

(B)  Savcharmn,  Linna'us. 

The  following  are  from  the  sugar  cane,  8.  officinarum: 

(1)  Ieerya  sacchari,  Guerin.    Signoret,  Essai.    Now  considered  identical  with  I.  sey- 

chellarum. 

(2)  Dactylopius  calceolaria,  Maskell.   Tr.  N.  Z.  Inst.  XXII,  p.  149;  Coekerell,  Bull. 

Bot,  Dept.,  Jamaica,  February,  1893,  p.  6.   In  Jamaica. 

(3)  D.  sacchari,  Guerin.   Coekerell,  Joorn.    Trinidad  Club,  1895,  p.  195. 

(4)  Pulvinaria  gasteralpha,  Signoret.    Signoret,  Essai  snr  les  Cochenilles. 

(5)  Aspidiotus  sacchari,  Coekerell.    Insect  Life,  VI,  p.  103. 

(C)  Calamagroaiis,  Adans. 

Signoret  records  Eriopeltis  Uchtensteinii,  Signoret,  and  Westwoodia 
perrisii,  Signoret. 

(D)  Aira,  Linnaeus. 


1  Maskell,  Tr.  N.  Z.  Inst.,  XXV,  p.  205. 

2  Maskell,  Tr.  N.  Z.  Inst.,  XXIII,  p.  3. 
3 Maskell,  Scale  Ina.  N.  Z.,  p.  112. 
'Douglas,  Trans.  Ent.  Soc.  Lond.,  1881,  p.  300. 
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The  problematical  Coccus-  chUvoou,  Anderson,  is  from  Aira  apicata, 
which,  however,  is  not  an  Aira,  but  a  Panicum  or  Triseium. 

(¥,)  (  orynephorua,  Beauvoia, 

Ripersia  eorynephori,  Signoret,  is  from  the  south  European  C  canes- 
cens. 

(F)  I'anthonia,  I)e  Candolle. 

Eriocoecus  danlhonta',  Maskeli,  is  from  the  New  Zealand  I),  cunning- 
hamii,  J.  D.  Hooker.1  Dactylopiux  calceolaria-,  .Maskeli.  has  been  found 
on  Ihtntltonitt.2 

(G)  Poa,  Linnteiis. 

(1)  Eriopellis  ftstuctx,  Fonscolombe.    Si^imrct,  Essai  Bur  lea  Cochenilles. 

(2)  Porphyrophora  huitu'lii,  Brandt,   Signoret,  Essai  sur  Irs  Cochenilles.  Recorded 

from  P.  pungens,  but  this  is  really  an  ,Eliiropusl  either  A.  pnhexvena  or  A.  hrris. 
{3)  Dactylopius  porr,  Maskeli.    On  P.  ancepn,  Forster,  known  in  New  Zealand  as 
tussock  grass.    Maskeli,  Scale  Ins,  N.  Z.,  p.  113. 

(H)  .Eliirnpits,  Trin.    Sec  above  under  Poa. 

(1)  Porphyrophora  humelii,  Brandt.   On  ./■-'.  /turfs  (as  Alettropus).    Signoret,  Kss;ii  mu- 

les Cochenilles. 

(I)  Milium t  Linn;f  us. 

Signoret  records.  Vclcnla  xttbtenanea  and  An  ton  in  a  purpurea,  Siguou't. 

(J)  liromus,  Linna;us. 

Signoret  records  Kriopc.lt is  Jhstaca;  Fonscolombe. 

(K)  Af/ropyrum,  J.  (i;crtuer  (or  Agropyron). 

Fairmairia  tripartita,  Signoret,  is  found  on  the  European  ^4 .  cam- 
pesirc.  Godron  and  Grenier. 

(L)  Tritieum,  LinnifiUS. 

Porphyrophora  rartirum-gruminis,  Baerensprung,  has  been  found  on 
wheat.;< 

(M)  Andropogon,  JAumkub. 

Mr.  E.  K.  Green  sends  me  a  new  species,  Chionaspis  graminis,  Green, 
found  on  Andropogon  (lemon  grass). 

(N  >  Bambiisa,  Schreber  (bamboo). 
(1;  Sphu  rocotcus  bambiMv,  Maskeli.    Tr.  N.  Z.  Inst.,  XXV,  p.  237. 

(2)  S.  {I'seitdolecanitnn)  tokionis,  Cockerell.    In  Japan.     Oockerell,  Psyche  Supp,, 

1896,  p.  19. 

(3)  Asterohcanimn  bambusas,  Boisduval.    Signoret,  Essai;  Cockerell,  Sci.  (ioss.,  1893, 

p.  77 ;  Journ.  Trinidad  Club,  1894,  p.  307.  On  II.  distorta,  Nees,  according  to 
Signoret. 

(4)  A.  miliaria,  Boisduval.    Signoret,  Essai;  Cockerell,  Journ.  Trinidad  Club,  1N94, 

p.  307.  On  B.  distorta,  but  also  on  Ji.  striata,  which  is  a  Deudrocalamuf  or 
Oxyteuauthera. 

(5)  Lecauium  depressum,  Targioni.    Maskeli,  Tr.  N.  Z.  Inst.,  XXV,  p.  220. 

(6)  L.  Unguium,  Douglas.    Maskeli,  Tr.  N.  Z.  Inst.,  XXV,  p. 221. 

(7)  Chionaspisbambiisa',  Cockerell.   In  Japan.   Cockerell,  Psyche  .Supp.,  1896,  p.  21. 

(8)  Diaspin  patelli/ormis,  Sasaki.    According  to  C.  Sasaki. 

1  Maskeli,  Tr.  N.  Z.  Inst.,  XVIII,  p.  22. 
-Mnskell,  Scale  Ins.  N.  Z.,  p.  112. 
SF.  Low.  see  Zool.  Record  for  18t>6. 
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The  following  are  from  ferns,  genus  not  stated: 

(1)  Dactylopim  glaaeus,  Maskell.    Maskell,  Scale  Inn.  N.  Z.,  p.  112, 

(2)  Ctenochiton  depress  us,  Maskell.    Maskell,  Scale  Ins.  X.  Z.,  p.  112. 

(3)  Lecanium  mori,  Signoret.    Maskell.  Scale  Ins.  N.  Z.,  p.  112;  Tr.  N.  Z.  Inst.,  XXVI, 

p.  75.    See  under  Nephrolepia. 

(4)  L.  platycerii,  Packard.    Comstock,  2d  Cornell  Kept.,  p.  139.    A  problematical 

species,  not  defined.    See  under  Platycerium. 

(5)  L.filicum,  Boisduval.    Comstock,  2d  Cornell  Rept.,  p.  139.    Coekerell,  BullTBot. 

Dept.  Jamaica,  1894,  p.  72;  Trans.  Amer.  Ent.  Soc,  1893,  p.  55;  Maskell,  Tr.  N. 
Z.  Inst.,  XXV,  p.  220  ( ?  on  Lomaria).    See  under  Davallxa. 

(6)  L.  kemiephccricum,  Targioni-Tozzetti,  var,  hibernaculorum,  Boisduval.  Coekerell, 

Bull.  Bot.  Dept.  Jamaica,  1894,  p.  71. 

(7)  Vinsonia  atelli/era,  Westwood.    Coekerell,  Jouru.  Trinidad  Club,  1894,  p.  306. 

(8)  Chionaspis  brazilienaia,  Signoret.    Coekerell,  Journ.  Triuidad  Club,  1894,  p.  306; 

Maskell,  Tr.  N.  Z.  Inst.,  XXV,  p.  211. 

(9)  G.  dubia,  Maskell.    Scale  Ins.  N.  Z.,  p.  112.    See  under  PeU<ra  and  Aaplenium. 

(10)  Poliaspis  media,  Maskell.    Scale  Ins.  N.  Z.,  p.  112. 

(11)  Ceroplaates  Jtoridennia,  Comstock.    Coekerell,  Amer.  Nat.,  1895,  p.  727. 

(12)  C.  rubens,  Maskell.    Sent  by  Mr.  Ehrhorn  on  fern  from  Honolulu.    (Craw  coll.) 

(13)  Pit Ivin aria  sp.    On  fern  from  Honolulu.    (Craw,  through  Ehrhorn.) 

The  following  genera  have  coccid  records: 

(A)  Plaiycerium. 

The  unrecognized  Lecanium  platycerii,  Packard,  was  found  on  this. 
L.  oleae,  Bernard,  occurs  on  /'.  alcicome.1 

(B)  Pttris. 

(1)  Eriococcm  insignia,  Newstead.    Ent.  Mo.  Mag.,  1891,  p.  165. 

(2)  Lecanium  filicum,  Boisduval.    Signoret,  Eaaai.    This  and  the  next  are  found  on 

P.  quadriaurita  var.  argyreea  (,syn.  P.  argyr&a). 

(3)  Dactylopitts  pteridis,  Signoret.    Signoret,  Essai  sur  les  Cochenilles. 

(C)  Polypodium. 

CI)  Mytilaspis  phymafodidia,  Maskell.    Scale  Ins.  N.  Z.,  p.  113.    On  P.  {Phymatodea) 
billardieri. 

(D)  PelUva. 

(1)  ChionaapU  dubia,  Maskell.    On  P.  rotundifolta,  a  fern  of  New  Zealand  and  Nor- 
folk Island.    Maskell,  Scale  Ins.  N.  Z..  p.  113. 

(E)  Nephrolepia. 

(1)  Lecanium  mori,  Signoret.    On  X.  cordifolia.    Maskell,  Tr.  N.  Z.  Inst.,  XXVI.  p.  76. 

(2)  L.  hemispharicum,  Targioni-Tozzetti.     On  .V.  exaltata.    Gillette  and  Baker, 

Heiuip.  Colo.,  p.  127. 

(F)  Nepkrodium. 

(1)  Lecanium  hemi$phatricum,  Targioni-Tozzetti.     Coekerell,  Journ.  Inst.  .Jamaica, 
I,  p.  373. 

(G)  Davallia. 

(1)  Lecanium filicum,  Boisduval.    On  D.  canarienaie.    Coquillett,  Bull. 26,  Div.  Ent., 
U.  S.  Dept.  Agric.,  p.  27. 

(H)  Ahophila  (tree  ferns). 

(1)  Lecanium  mori,  Signoret.    On  A.  colensoi.    Maskell,  Tr.  N.  Z.  Inst.,  XXVI.  p.  75. 


1  Coekerell,  Amer.  Nat.,  1895,  p.  727. 


1*0.1122.  PROCEEDINGS  OF  THE  XATIOX.IL  MCHEl'M.  785 

(I)  Adiantum  (maidenhair); 
(1)  Dactylopiw  longispinus,  Targioui-Tozzetti  (longifilin).     Cockerel],  Journ.  Inst. 
Jamaica,  1892,  p.  97;  Ent.,  lSi»3,  p.  266;  Ann.  Mug.  Nat,  Hist.,  1895,  p.  61. 
(J)  Aspleniunt. 

(1)  Lecanium  mori,  Siguoret.    On  A.  Jlaccidum.    Haskell,  Tr.  X.  Z.  Inst.,  XXVI,  p.  76. 

(2)  Mytilaspis  cordylinidie,  Maskell.    Comstock,  2d  Cornell  Kept.,  p.  139. 

(3)  Chionaspia  dubia,  Maskell.    On  A,  bulbi/erum  and  A,  obtusatum  var.  lucidum. 

Maskell,  Scale  In*.  X.       p.  Ill;  Tr.  X.  Z.  Inst.,  XXIII,  p.  8. 
(K)  Doodia. 

(1)  Lecanopsis  fdivum,  Maskell.    On  ]).  aspera,  an  Australian  species.    Maskell,  Tr. 
N.  Z.  Inst.,  XXVII,  p.  17. 
(L)  Cyathea  (tree  ferns). 
(1)  < 'tenothiton  depressif,  Ma-kell.    On  C.  Smiihii.    Maskell,  Scale  Ins.,  N.  Z.,  p.  112, 

MUSCI. 

J)ac1ylopius  poa',  Maskell,  occurs  among  moss  at  base  of  trees.1 
Orthezioht  rejdorslqii,  Sulc,  is  found  under  leaves  and  moss  (Sulc). 

Mimkcll.Tr.N.  Z.  font..  XXIII,  p.  23. 
Proc.  N.  M.  vol.  xix  50 


NOTES  ON  LABVAL  OESTODE  PARASITES  OF  FISHES. 
By  Edwin  Linton,  Ph.  I). 

Professor  of  Biology,  Washington  and  Jefferson  College. 


The  material  upon  which  these  notes  are  a  partial  report  belongs 
to  two  distinct  collections: 

First.  A  collection  made  by  myself  at  Woods  Holl,  Massachusetts. 

Second.  A  collection  belonging  to  the  United  States  National 
Museum. 

Both  of  these  collections  are  large,  aggregating  about  600  bottles 
and  vials.  By  far  the  larger  part  of  the  collections  are  entozoa  of  fish. 
A  report  on  material  representing  such  a  wide  range  of  species,  some 
of  the  species  represented  by  very  few  or  by  but  one  specimen,  can  not 
be  other  than  unsatisfactory.  It  is  hoped,  however,  that  the  notes 
here  given  may  prove  to  be  of  some  assistance  to  future  investigators 
in  the  work  of  identification. 

It  should  be  remarked  that  the  finding  of  a  larval  cestode  parasite 
encysted  in  the  tissues  of  a  fish  is  not  always  proof  that  the  fish  is  a 
true  intermediate  host.  This  goes  without  saying  when  the  host  of  the 
encysted  parasite  is  a  large  shark.  Beneden  invented  the  term 
xenosite — i.  e.,  stranger — for  this  condition  of  parasitism. 


List  of  parasites  and  hosts. 


Ligula  chilomyeteri   Chilomyeterut  geometrical* . . 

Cysts   Sarda  tarda  

iOynoscion  regalis  
Limanda  ferruginea  
Stenotomut  chrysopt  
Paralichthyt  dentatus  
Lophiut  pitcatorius  

PhyUobothrium  loliginis   Ommastrephet  illecebrosut . . 

Thytanocephalvin,  sp  I  Ommastrephet  iUrcebrosus . . 

Mhynehobahriu.n  bulH/er,  Union  {  ^SXfc-;;;.;;; 

Jthynehobothrium  larvas : 

(1)  ,  Gentropristes  ttriatus  

(2)   Caranx  chrysos  


(3)  . 


 i  Anguilla  chrysypa  . 

(3a)   Cynozcion  regalu. . 

(1)  

(5)  

<«>  

(7)  

(8)  

(9)  


[/II. 
till. 


Microgadua  tomcod  

. . ,  Scomberomomtg  regalis. . 

. .  Sarda  sarda  

. .  |  Prionotue  evolant  

. .]  Menticirru»  saxatilis  

..I  Pkycin  tenuis  


Proceedings  U.  S.  National  Museum,  Vol.  XIX— No.  1 1 23. 
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List  of  parasites  and  hosts — Continued. 


Plate.  Figure. 


Rhynchobothrium  larva: — Continued. 

(10)  

<H>  

(12)  

(13)  

<H>  

(»)  

(1«)  

(W)  

(18)  

<1»>  

(20)  

(21)  

(22)  

Rhynchobothrium  heterospine,  Linton 


9    Rhynchobothrium  imparispine,  Linton. 


Rhynchobothrium  apeeiosum,  new  species 


Rhynchobothrium  attenuatum,  Rudolph! 

Otobothrium  dipsacum,  new  species  

Tetrarhynchus,  wrv<K: 

(1)  

(2) 


(3>~ 
{*).- 

(5)  .. 

(6)  ... 

(7)  .. 

(8)  -. 
<•>-- 

(10)  . 

(11)  . 


Tetrarhynchus  bisuleatum,  Linton  . 


Tetrarhynchus  erinaceux,  Beneden  | 

Tetrarhynchus  elongatua,  Wagener. . 


Tetrarhynchus  bieolor,  Bartels . 


Synbothrium  JilicoUe,  Linton .. 


Phycis  chuss..  

Macrurus  bairdii  

Stenotomus  chrytopt  

Carcharias  littoralia  

Pomatomua  taltatrix  

Paraliehthys  dent  at  us  

Alutera  schoepfii  

Carchariaa  littoralit  

Muttelut  canis  

Oottus,  Bp  

Cottut,  sp  

Cynoscion  regalia  

Paraliehthys  oblongu*  

Anguilla  rottrata   I 

Paralichthpt  den  ta  tut   X 

Lophiut  ptseatoriua  

Microgaaua  tomeod  

Scomber  acombrut  

Bothus  maculatvs   — 

Tautoga  oniHa  

Getropriste  striatus   

Gadus  catlarias  

Melanogrammua  cegltfinue  

Acanthocottus  ceneus  

Paraliehthys  dentatua  

Pomatomus  saltatrix  

Stenotomus  chrytopt  

Tylosurus  caribbcrus  

Cynoscion  regalit  

Scomber  scombrut  

Ghcetodipterusfabcr  

Echeneis  remora  

Xtphias  gladius  

Pomatomus  saltatrix  


VI. 


VI. 


Carcharinus  obscurus  

Sphyrna  zygcena  

Scomberomorus  regalia  

Ghcstodipterus  faber  , 

Trygon  centrura  , 

Mustelus  cants  

Raia  erinacea  

iMphius  piacatorius  

Tetrapturus  imperator  ...   , 

Pteuaopleuronectes  amcricanus. 

Stromateua  triacanthus  

Paroliehthyt  dentatus  

Cynoscion  regalia  

Tetranarce  oecidentalis  

Stenotomus  ehryaops  , 

Seriola  zonata  

Oynosrion  regalia  !  VII. 

Pomatomus  saltatrix  1  VII. 

Mota  rotunda  I  VII. 

Goryphcena  hippurut  |  VIII. 

Xiphias  gladiut   VIII. 

Oarehannus  obscurus   VIII. 


V. 


Oaleoeerdo  Hgrinus  . 
Pomatomus  taltatrix  

Smoscion  regalia  
mtelua  cants  

Seomberomorus  regalia  

Poinolobus  medioerit  

Trygon  centrura  

Lobotes  aurinamentis  

Seomberomorut  cavalla  

Scomberomorus  macuiatus . 
Paraliehthys  dentatus  


vni. 
vin. 

VIII. 
VIII. 


1.  LIGULA  CHILOMYCTERI.    (Dibothrium  larva.) 
(Plate  I,  fig.  1.) 

From  spleen  of  rabbit-fish  (Ghilomycterua  geometricw)  Woods  Holl 
Massachusetts,  July  21, 1887  (No.  4791,  TF.S.N.M;). 
A  specimen  inclosed  in  a  membranous  cyst  and  coiled  up  irregularly 
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in  the  spleen  of  its  host  appears  to  be  a  TAguht.  Its  length,  in  life, 
was  100  mm.,  the  breadth  of  the  anterior  fourth  about  6  mm.,  that  of 
the  posterior  three-fourths  about  2  mm.  When  placed  in  sea  water, 
constrictions  formed  at  intervals  throughout  the  length,  and  the  ante- 
rior end,  which  before  was  refuse,  became  conical. 

The  alcoholic  specimen  is  quite  irregularly  contracted,  but  at  the 
anterior  end  it  is  smooth,  regular,  with  conical  apex.  Transverse  strise 
begin  about  -  mm.  from  the  anterior  tip.  Transverse  sections  show 
the  muscular  layer  s  of  the  body  wall  and  the  central  parenchyma  with 
the  beginnings  of  the  reproductive  organs. 

2.  Cysts  from  Bonito. 
(l'liitc  I.  tigs.  2,  3.) 

Small  cysts  from  peritoneum  of  the  bonito  (  Sunln  surrfa)  Woods  Holl, 
Massachusetts,  August  5,  1889  (Xo.  47s.-,,  U.S.X.M.). 

Dimensions  of  alcoholic  specimens :  Length  of  cyst,  2.5  mm. ;  breadth, 
1.25;  length  of  embryo.  2.25 ;  diameter  of  embryo,  0.34  to  0.43;  principal 
diameters  of  one  of  the  oval  bodies  at  larger  end.  0.044  and  O.018 — of 
another,  0.035  and  0.022. 

The  cysts  look  like  IHb'tthrium  cysts.  The  larva;  are  worm-like  in 
shape,  with  a  thin  body  wall  in  which  are  both  longitudinal  and  circu- 
lar fibers.  Oval  and  spheroidal  bodies  which  do  not  yield  carbon  diox- 
ide with  acetic  acid  fill  the  interior  of  the  body  at  the  larger  end  and 
extend  to  near  the  middle  of  the  body.  These  bodies  give  to  that  part 
of  the  body  in  which  they  lie  a  dark  amber  color.  Elsewhere  the  body 
of  the  alcoholic  specimen  is  light  yellow. 

Forms  similar  to  these  noticed  among  specimens  from  peritoneum  of 
file -fish  {Alntera  sah(fpfii)  Woods  Holl,  -Massachusetts,  August  5.  tsso. 

3.  Larval  ECHENEIBOTHRIA. 

(Piute  1,  figs.  4-15. ) 
Echeneiholhritt,  I.intqn,  V.  s.  Fish  Com.  Kt'pt.,  lKSli,  pp.  4r>3,  151,  pi.  VI,  ligs.  6,  7. 

1.  During  the  months  of  July  and  August,  1880,  at  the  Fish  Commis- 
sion Laboratory,  Woods  Holl,  .Massachusetts,  I  examined,  in  all,  seventy- 
three  specimens  of  squeteague  (Cynoscion-  regalis)  and  in  all  instances 
found  the  cystic  duct  infested  with,  as  a  rule,  enormous  numbers  of 
larva>. 

These  forms  have  already  been  noticed  and  figured,  anil  since  I 
have  made  no  special  study  of  their  structure,  I  simply  add  here  a  few 
extracts  from  notes  made  at  the  time  of  collecting. 

In  some  specimens  two  small  red  granular  patches  were  observed  on 
neck,  back  of  head.  Length,  when  extended,  as  much  as  7.5  mm., con- 
tracting to  1.5  mm.  In  one  lot  the  length  when  extended  was  from  5  to 
6  mm.,  the  breadth  varying  from  0.18  to  0.30  with  the  amount  of 
expansion. 

A  small  8j>ecimen  in  this  lot  with  costatc  bothria  had  no  red  patches 
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on  the  neck.  Its  dimensions,  living,  were :  Length,  0.45  mm. ;  breadth, 
0.08:  length  of  bothria,  0.1;  breadth  of  head,  0.12. 

In  addition  to  those  found  infesting  the  cystic  duct,  others  were  found 
in  the  intestine  of  some  of  the  flsh  examined.  Of  those  there  were  two 
types,  as  in  those  of  the  cystic  duct. 

First  type  with  a  costa  on  each  bothrium,  the  bothria  long  elliptical, 
body  slender,  proboscis  (myzorhynchus)  very  extensible,  cylindrical, 
with  small  round  shallow  mouth.  Second  type  larger,  stouter,  with  two 
distinct  red  blotches  back  of  the  bothria,  no  eostae  on  bothria,  or  with 
only  a  faint  indication  of  a  costa  on  the  anterior  part,  proboscis  (myzo- 
rhynchus) round  elliptical,  extensible  campanulate,  often  maintained  in 
a  comparatively  rigid  position  with  flaring  bell-shaped  or  vase-shaped 
border  widely  open  at  the  apex.  When  at  rest,  the  body  is  invaginated 
and  often  contracts  until  it  is  oval  or  sometimes  almost  circular  in  out- 
line. When  this  is  the  case,  transverse  wrinkles  are  apt  to  form  on  the 
posterior  part  of  the  body. 

The  specimens  in  the  intestines  were  much  smaller,  as  a  rule,  than 
those  in  the  cystic  duct. 

They  were  found  in  myriads  (No.  4780,  1"., S.N. 31.)  in  a  sipieteague 
examined  on  August  18, 188(1,  in  the  chyle  and  adhering  to  the  mucous 
membrane  of  the  intestine.  When  extended  until  the  body  was  quite 
filiform,  they  were  as  much  as  2.1  mm.  in  length:  when  contracted  and 
the  head  involuted,  they  became  as  short  as  0.M5  mm.  and  nearly  cir- 
cular in  outline.    Posterior  edges  of  bothria  free. 

Measurements  of  three  specimens  were  made  with  the  following 
results,  given  in  millimeters :  First  specimen,  length,  0.45,  breadth, 
0.28;  second  specimen,  length,  0.84,  breadth,  0.17;  third  specimen, 
length,  1.05,  breadth,  0.12.  When  these  specimens  are  compared  with 
respect  to  their  superficial  areas,  it  will  be  seen  that  they  may  be  rep- 
resented by  the  numbers  12ti,  142,  and  1-0  respectively.  Indeed  dimen- 
sions corresponding  to  those  of  the  first  and  third  specimens  might 
have  been  obtained  without  difficulty  from  a  single  living  and  actively 
contracting  specimen. 

Length  of  bothria  about  0.14  mm.;  breadth,  0.07  to  0.1. 

Body  with  many  highly  retractile  oval  masses. 

The  primary  host,  or  hosts,  of  these  larvie  will  doubtless  be  found 
among  the  various  species  of  crabs  which  inhabit  the  feeding  grounds 
of  the  squeteague  and  flounder.  Forms  resembling  them  have  been 
figured  by  Benedeu  from  Carcimm  and  Payurus  (Les  Vers  Cestoides, 
Plate  I,  figures  10-14),  as  well  as  from  various  species  of  fish.  Wag- 
ener  (Butwickeluug  der  Oestoden,  Plate  0,  fig.  10  etc.)  also  figures 
forms  which  bear  a  general  resemblance.  The  latter,  however,  are  all 
from  piscine  hosts. 

2.  Larva!  from  intestine  of  sand-dab  {Limaniln  frmiginea)  (No.  4814, 
U.S.N.M.),  Woods  Holl,  Massachusetts,  September  C,  1887. 

Alcoholic  specimens  2  to  2.5  mm.  in  length.  These  agree  closely  with 
some  of  Beneden's  figures  of  scoleces  from  Rhombus  (Gestoses,  Plate  I). 
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3.  In  a  vial  containing  a  cyst  of  a  Rhynchobothria  unus  from  the  peri- 
toneum of  the  seup  (Stenotomus  chri/sojis).  Woods  lloll,  Massachusetts, 
July  23,  1887. 

I  find  specimens  of  larval  Tdmlmthriu  identical  with  those  from 
cystic  duct  of  Ci/imseioii  regalia.    Length,  (1.7  mm.;  breadth,  0.3.  mm. 

My  note  made  at  the  time  of  collecting  is:  ">'o.  105,  July  23,  1887. 
Examined  about  a  dozen  specimens  of  Steuotom  us  rhri/sops  found  only  a 
few  cysts  and  embryo  Cestodes."  The  latter  may  refer  to  the  specimens 
here  described. 

4.  1  have  found  a  narasite,  which  agrees  exactly  with  those  from  the 
cystic  duct  of  the  Squeteague,  in  the  common  flounder  (Parulichtliys 
dental  us),  at  Woods  Holl,  Massachusetts,  on  three  different  occasions, 
namely,  August,  1881,  July  10  and  2:5,  1887  (Xo.  4788  U.S.X.M.). 

Among  the  flounders  examined  July  16,  1887,  was  one  whose  cystic 
duct  was  infested  with  these  parasites  in  the  same  manner  as  that  of 
the  Squeteague. 

One  specimen  in  this  lot  was  noticed  in  which  there  was  what  appeared 
to  be  the  beginning  of  a  bifurcation  of  the  tail  (fig.  15a). 

When  specimens  were  placed  in  fresh  water,  many  of  them  swelled 
up  at  the  anterior  end,  becoming  club-shaped  or  even  decanter-shaped 
(fig.  14).  In  these  the  epidermis  soon  loosened  and  separated  from  the 
body,  or  rose  into  wrinkles. 

5.  Larva:  identical  with  those  from  the  intestine  of  the  squeteague 
were  found  on  three  occasions  in  the  intestine  of  the  goose-fish  (Lophius 
piscalorius),  at  Woods  Holl,  Massachusetts,  July  7,  1885,  August  0 
and  August  :>(),  1887,  in  enormous  numbers  (No.  17815,  U.S.X.M.). 

In  the  first  and  second  lots  the  living  specimens  varied  from  1  to  2 
mm.  in  length.  When  placed  in  alcohol,  they  become  conical  in  shape, 
larger  end  anterior,  from  0.4  to  0.5  mm.  in  length.  Head  of  living 
specimen  usually  about  0.21  mm.  in  breadth,  and  was  capable  of  intro- 
version; bothria  and  myzorhynchus  as  in  specimens  from  squeteague. 
Two  red  spots  on  neck. 

The  specimens  in  the  third  lot  varied  in  length  from  0.8  mm.  to  4.5  mm. 

Bothria  four,  oval,  with  apparently  two  transverse  costa'  dividing 
the  bothria  into  three  loculi.  Two  red  spots  in  neck,  only  seen  when 
worm  is  viewed  on  its  flat  surface;  in  lateral,  i.  e.,  marginal,  view  only 
one  spot  is  seen. 

There  is,  as  in  specimens  from  squeteague,  a  protrusible  papillary 
eminence  (myzorhynchus)  with  an  os  in  the  apex  leading  into  a  glob- 
ular proboscis,  as  in  Hcheneibothrium  variabile.  ~No  true  segments 
appeared  on  any,  although  on  the  large  specimens  one  or  more  trans- 
verse lines  divided  the  body  into  irregular  pseudosegments. 

In  a  specimen  which  was  placed  in  fresh  water  the  bothria  contracted 
and  were  directed  forward,  and  the  head  assumed  a  globular  shape. 

The  four  bothria  with  the  central  os  then  gave  to  the  head  a  strong 
resemblance  to  the  head  of  Twtiia. 
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These  larva-  appear  to  belong  to  the  genus  Eclwneibolhrium. 

Although  found  in  such  great  numbers  and  so  often,  especially  ill  the 
Squeteague,  I  am  not  disposed  to  think  that  any  of  the  fish  in  which  I 
have  found  these  interesting  forms  is  either  the  true  intermediate  or 
the.  proper  final  host  of  the  species. 

It  is  likely  that  different  species  are  represented  among  these  larva?. 

4.  PHYLLOBOTHRIUM  LOLIGINIS. 

(Plats  II,  figs.  1-9.) 

Taenia  loliginie,  Lem>y,  Proc.  Acad.  Nat.  Sci.  Phila.,  1SS7.  p.  21. 

Tetrabothrutm  or  rhylloltothriumloliginie,  ].kii>y.  Proc.  Acad.  Nat.  Sri.  Phila.,  1890, 
p.  418. 

From  stomach  of  squid  (OmmttxtrephrH  illecehrosus).  Collected  at 
Woods  Holl,  Massachusetts.  The  squids  were  taken  at  l'rovincetown, 
Massachusetts  (No.  4801,  U.S.N.^I.). 

The  living  specimens  attained  a  length  of  over  I'D  mm.;  head  and 
neck  a  delicate  pink  or  flesh  color  and  subtransparent;  body  ivory 
white,  less  transparent  than  head  and  neck,  and  with  denser  retractile 
granules.  Bothria  four,  very  variable,  with  crumpled  or  folded  border, 
each  with  an  auxiliary  acetabulum,  a  terminal  papillary  eminence 
(myzorhynchus),  with  tine  radiating  fibers.  Dimensions  of  one  of  the 
larger  specimens  in  millimeters,  somewhat  compressed:  Length,  18; 
breadth  of  head,  5:  breadth  of  neck,  d.~>. 

The  bothria  are  very  extensible,  sometimes  elongated,  at  other  times 
contracted,  again  spread  out  into  a  large  flat  disk  and  applied  to  the 
bottom  of  the  dish  and  used  in  locomotion  (fig.  ;>).  The  lateral  ves- 
sels show  plainly  through  the  transparent  walls  of  the  head  and  neck 
and  can  be  traced  to  the  posterior  end  of  the  body.  The  body  becomes 
wider  than  the  neck,  is  flat,  and  tapers  to  a  point  behind. 

The  alcoholic  specimens  are  corrugated  and  puckered. 

Dimensions  of  one  of  the  larger  alcoholic  specimens:  Length,  14  mm.; 
diameter  of  head,  l..">;  breadth  of  neck,  0.7;  greatest  breadth  of  body, 
1.1'. 

The  smallest  specimens  in  the  loc  are  only  1.-5  mm.  in  lengtii. 

5.  THYSANOCEPHALUM  sp.  (Larva). 
(Plate  II,  figs.  10-11.) 

One  small  specimen,  1  mm.  in  length,  from  the  stomach  of  the  squid 
(Ommastrephex  iUecehrtmis).  Collected,  August  28,  1886,  at  Woods 
Holl,  Massachusetts.  The  squids  were  caught  at  Provincetown.  Massa- 
chusetts (So.  4815,  U.S.N.M.). 

The  specimen  is  the  young  of  my  genus  Thymnoceplialum,  and  pre- 
sumably of  the  species  T.  crispum.' 

Only  the  scolex  present. 

lV,  S.  Fish  Coin.  Rept.,  ls*H.  pp. 54JWS56,  pis.  lxi-lxvii. 
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6.  RHYNCHOBOTHRIUM  BULBIFER,  Linton.  (Larva.) 

Jlhynohobothrium  bullrifer,  Linton,  U.  S.  Fish  Com.  Kept.,  ISNIi,  pp.  Jsti-iss,  pi.  v, 
figs.  17,  J8;  1887,  pp,  xivsai.  pi.  xi,  figs.  1mik12. 

I  have  met  on  a  few  occasions  larval  lthynehobothrid,  some  of  which 
have  beeu  sufficiently  developed  to  refer  without  doubt  to  this  species 
(No.  54~>7,  F..S.X.M.),  using  the  hooks  as  the  principal  criterion;  others 
have  been  referred  with  some  doubt  to  this  species. 

The  specimens  were  all  collected  at  Woods  IIoll,  Massachusetts,  one 
lot  from  the  flleflsh  (Aluteni  xclmeplii),  August  12, 1885.  The  other  lots 
are  from  the  bluoflsh  (Pomntomim  mttittri.r),  one  collected  in  August, 
1881,  another  in  July,  1887,  three  in  July,  1889,  and  two  in  August,  188!). 

One  specimen  from  a  bluelish  agreed  in  the  size  mid  arrangement  of 
the  hooks,  and  in  character  and  dimensions  of  bothria,  neck,  and  con- 
tractile bulbs,  with  R.  bulbi/er.  Others  from  same  host,  very  small,  too 
rudimentary  for  satisfactory  identification,  are  probably  the  young  of 
this  species,  while  others  are  more  probably  young  of  R.  speiiosum. 

The  specimens  from  the  (ileflsh  do  not  agree  so  well  in  size  of  con- 
tractile bulbs,  being  shorter,  and  other  dimensions  shorter — i.  e.,  head 
and  neck,  1.0  ram.  in  length,  agree  in  the  character  of  the  hooks  and 
appear  to  be  the  young  of  this  species. 

7.  RHYNCHOBOTHRIUM  LARVAE. 
(Plates  II,  rigs.  III,  figs.  17-3i>;  IV,  figs.  1-2.) 

I  have  found,  on  many  occasions  and  in  a  great  variety  of  hosts, 
encysted  Rliifnchobiffhrlti.  which  1  have  been  unable  to  identify  or  can 
determine  only  doubtfully.  I  here  record  such  notes  as  I  have  made, 
endeavoring  to  so  group  the  different  kinds  as  to  make  the  notes  of 
some  value  to  others  for  purposes  of  identification. 

I. 

I  include  here  larval  liliynchobotkrUi,  from  a  number  of  hosts,  which 
have  much  in  common,  and  probably  belong  to  the  same  or  to  closely 
related  species. 

1.  Xotes  of  two  finds  of  lihynchobothrimit  larva'  in  sea  bass  (Cnitro- 
pristes  striatus)  have  been  made.  Measurements  on  a  specimen  collected 
at  Woods  Holl,  Massachusetts.  August,  1884 :  Length,  1.03  mm. ;  length 
ofbothrium,  0.1  S;  length  of  con  tractile  bulbs,  0.0;  breadth  of  head,  0.2:5; 
diameter  of  neck,  0.21;  length  of  longest  hooks,  0.026.  The  specimen 
was  encysted  in  the  serous  coat  of  the  intestine  of  its  host.  The  pro- 
boscides  were  retracted  and  the  hooks  of  various  styles,  but  their 
arrangement  could  not  be  made  out.  They  bear  some  resemblance  to 
those  of  R.  hmijispine,  Linton. 

Another  from  the  same  host  and  locality,  collected  August  G,  1880, 
evidently  the  same,  has  hooks  which  agree  in  length  with  the  other, 
but  rather  sparsely  distributed.    The  proboscides  were  estimated  to  be 
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0.8  mm.  in  length,  and  were  0.04  in  diameter  (I'late  II,  fig.  12).  (No. 
4700,  r.S.N.M.) 

2.  Cysts  from  the  crevalle  (t'araiu-  eliryxos).  The  embryos  contained 
in  these  cysts  are  small,  but  the  proboscides  are  relatively  long.  Some 
of  the  dimensions  are:  Length  of  proboscis,  approximate,  1.5  ram.; 
diameter,  exclusive  of  hooks,  0.02;  length  of  contractile  bulbs,  0.38; 
diameter,  0.00;  length  of  longest  hooks  observed,  0.015  fPlate  II.  figs. 
13-15).    (No.  iim,  U..S.N.M.) 

The  contractile  bulbs  were  slightly  sinuous.  The  hooks  bear  some 
resemblance  to  those  of  A'.  hcter<>8pine,  Linton. 

3.  Cysts  collected  at  Woods  Tloll,  Massachusetts,  August  20, 
1S85,  July  23,  and  September  1,  1S80,  and  August  20,  1880,  from  the 
peritoneum  of  the  common  Kel  I Anyiiilhi  chrysypa)  (Plate  II,  fig.  10). 
(No.  4704,  IJ.S.X.M.) 

The  proboscides  were  retracted  and  the  arrangement  of  hooks  was 
difficult  to  make  out,  but  they  appear  to  be  identical  with  those  of  the 
specimens  from  Curaiu;  mentioned  above.  The  longest  hooks  were 
about  0.011  mm.  in  length. 

Dimensions  of  a  living  specimen  somewhat  compressed  (Plate  III,  iig. 
1):  Length  of  embryo,  5  mm. ;  length  of  bothriuin.  0.7;  breadth  of  both- 
rium,  0.03;  diameter  of  neck,  narrowest  part,  0.35;  length  of  proboscis, 
estimated  on  retracted  organ,  1.4;  length  of  contractile  bulbs,  0.42; 
diameter  of  contractile  bulbs,  0.o7  (No.  4774,  U.S.N.MA 

3«.  figure  1,  Plate  IV,  is  a  sketch  of  a  cyst  from  the  stomach  wall  of 
Cynoxcion  retiiilis,  Woods  IIoll,  Massachusetts,  September,  1884. 

The  sketch  represents  the  cyst  compressed  so  as  to  show  the  blasto- 
cyst and  embryo.  This  appears  to  be  identical  with  the  specimens  from 
Garanx  and  Anytiilla.    (So.  4820,  U.S.N.M.) 

4.  Cysts  from  mucous  membrane  of  the  tomcod  (Mirrnyadux  toincod), 
Woods  Holl,  Massachusetts,  July  23,  1SS0.  These  agree  very  closely 
with  the  specimen  described  above,  especially  with  those  from  AnytiiUa 
chrysypa.  The  cysts  were  clongate-pyriforra,  with  the  embryo'coiled  up 
in  the  larger  end  (Plate  III,  fig.  2).  The  elongated  neck-like  part  of  the 
cyst  was  dull  yellowish :  the  embryo  ivory  white  surrounded  by  the  trans- 
lucent white  blastocyst.  Tbe  latter  when  removed  was  also  pyriform- 
elongate,  or  rather  gourd-shaped,  with  the  embryo  in  the  larger  end 
(No.  4832,  IT.S.N.M.). 

5.  Cysts  from  the  cero  (Scomberomorux  reyalix).  Woods  IIoll,  Massa- 
chusetts, July  30,  1889,  peritoneum,  associated  with  larva;  of  tetra- 
rhynclms  (Cat.  No.  5475, I.S.X.M.).  Details  of  hooks  could  not  be  made 
out;  general  habit  of  larva'  like  those  described  above.  Length  of 
cysts,  2.8  mm. 

0.  Larger  cysts  from  same  host,  same  locality,  August  13,  28,  1889, 
peritoneum.  In  first  lot  the  proboscides  were  retracted,  approximately, 
3  mm.  in  length;  length  of  longest  hooks  observed  was  0.02.  Second 
lot,  cyst  oblong,  3.5  mm.  long  and  1.25  broad;  embryo  about  5  in  length; 
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bothria  0.5G  long  and  0.-15  broad;  longest  spines  nearly  0.03  in  length. 
Botkria  converging  in  front,  strongly  divergent  behind. 

Ga.  Small  cysts  between  submucous  and  muscular  coats  of  stomach 
of  the  bonito  iSarda  tarda)  (Cat.  Xo.  .T4.W,  U.S.X.M.i.  Woods  Holl, 
Massachusetts,  August  2S,  1S8!I.  Length  of  embryo  (>.:».  of  bothria 
0.2.'!,  and  of  largest  hooks  0.01  mm. 

Alcoholic  specimens  with  yellowish  blastocysts,  the  embryo  si  deeper 
yellow;  parenchyma  of  blastocyst  coarsely  granular. 

7.  Cysts  from  peritoneum  of  the  sea  robin  (L'rionolHx  rnilaus),  Woods 
HolIj'Massaclnisetts,  July  21,  1887.  The  cysts  are,  in  alcohol,  small 
oval:  Length,  1.0  mm.;  breadth,  0.75;  length  of  embryo,  about  1  mm. 
Proboscides  of  embryos  retracted  and  arrangement  of  hooks  not 
evident,  but  bears  some  resemblance  to  H.  luitt/ispi lie.  Length  of 
longest  hooks  about  0.02  mm.  (Plate  III,  tigs.  .'!.  4.  .">).  (Xo.  4757, 
U.S.X.M.) 

II. 

The  larvae  enumerated  in  this  section  belong  to  the  same  or  to  closely 
related  species. 

8.  Cysts  from  peritoneum  of  the  whiting  (Meitticimix  xiu-atilis), 
belonging  to  the  United  States  Xational  Museum  Collection;  but  all 
collected  at  Woods  Holl,  Massachusetts,  by  Vinal  X.  Edwards  (Plate 
III,  fig.  6).    (Xo.  4754,  T.S.X.M.) 

These  were  collected  as  follows:  Xov.  10.  lssii;  Xov.  12,  1SS0:  and 
Xov.  10,  lssii. 

The  blastocysts,  in  alcoholic  specimens,  are  nearly  all  dark  brown, 
especially  toward  posterior  end;  the  anterior  end,  which  contains  the 
coiled  up  embryo,  is  lighter  colored.  Length  of  blastocysts,  in  most 
cases,  !  to  5  mm.;  a  few  are  longer  and  several  shorter.  Length  of 
embryo  4  mm.,  neck  tubular,  bothria  two,  broadly  elliptical,  distinctly 
emargiuate  and  somewhat  bilocnlar,  widely  divergent  posteriorly. 
Other  dimensions :  Length  of  contractile  bulbs,  1.5  mm.;  diameter  of 
same,  0.25:  length  of  bothrium,  o.S;  diameter  of  neck,  0.6S;  proboscis 
probably  nearly  three  times  the  length  of  the  bothria,  writh  spiral 
sheaths;  hooks  of  various  sizes — longest  0.00,  shortest  about  0.005. 
Calcareous  bodies  numerous  and  large,  as  much  as  0.05  in  length  and 
0.025  in  breadth,  with  concentric  structure,  showing  rather  smaller  in 
neck  and  head  than  behind  contractile  bulbs. 

The  proboscides  were  retracted,  and  it  was  not  possible  to  make  out 
the  arrangement  of  the  hooks.  Two  or  four  rows  of  large  hooks  flanked 
by  slender  hooks,  with  minute  hooks  on  opposite  side,  appear  to  be  the 
plan.  It  will  be  seen  that  this  form  bears  a  close  resemblance  to  K. 
imparispine,  but  large  hooks  not  so  strongly  curved  as  in  that  species. 

9.  Cysts  from  peritoneum  of  Phycis  tnntix  (No.  4007,  U.S.X.M.). 
Collected  by  United  States  Fish  Commission,  1883,  station  1157. 

One  specimen,  when  removed  from  the  small  white  cyst,  was  found 
to  agree  in  all  essential  particulars  with  the  specimen  from  Menticirrus. 
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10.  Cysts  from  peritoneum  of  1'hycis  chusx,  Woods  Holl,  Massachu- 
setts. August  I'll,  1887  (Xo.  47(112,  P.S.N.M.). 

Blastocyst  with  very  coarse  refractile  bodies  m  the  parenchyma. 

Dimensions  of  alcoholic  specimens:  Length  of  head  and  neck,  about 
2  mm.;  length  of  bothrium,  0.37;  breadth,  0.32;  diameter  of  neck, 
0.24;  length  of  contractile  bulbs,  0.47;  length  of  largest  broad  hooks, 
0.044;  length  of  long  .slender  hooks,  0.035. 

11.  Cysts  from  Maernriis  hoirilii  (Xo.  4773.  I'.S.N.M.).  Collected  by 
United  States  Fish  Commission,  station  894. 

Dimensions:  Length  of  blastocyst,  18  mm.;  diameter  of  anterior 
end,  3;  of  posterior  end,  2;  length  of  embryo,  3.7;  diameter  of  neck, 
0.7:  length  of  bothria,  0.75;  length  of  longest  hooks,  at  base  of  probos- 
cis, about  0.05;  length  of  contractile  bulbs,  1.7;  longest  diameters  of 
calcareous  bodies  observed,  0.03  (Plate  III,  figs.  7,  8i. 

The  proboscides  are  about  three  times  as  long  as  the  bothria,  sheaths 
spiral.  The  arrangement  of  hooks  could  not  be  made  out.  Hooks  of 
various  sizes.    Xot  shaped  like  those  of  //.  Uiijiitrixpine, 

J 1 1. 

The  species  in  this  section  are  distinct  for  each  host. 

12.  Two  lots  of  cysts  from  the  scup  { Stenotomvx  chrysops)  M  ere  col- 
lected at  Woods  Holl,  Massachusetts,  August,  18S4,  and  July  23,  1S87. 
On  the  latter  date  about  a  dozen  fish  were  examined  and  only  a  few 
cysts  found. 

In  the  first  lot  the  cysts  are  smaller  than  they  arc  in  the  second,  but 
they  are  evidently  the  same  species. 

Dimensions:  Length  of  cyst.  1.1  mm.;  breadth  of  cyst,  O.S;  length 
of  embryo,  0.84;  breadth,  0.78.  I'roboscides  retracted.  Hooks  of  two 
kinds  (Plate  III,  lig.  9).  Length  of  longest,  slender  hooks,  0.023  mm., 
(Xos.  1775.  47115,  I'.S.X.M.). 

Along  with  the  cyst  in  the  first  lot  were  several  slender  cysts,  with 
slender  blastocyst,  whose  identity  I  was  unable  to  determine.  One  of 
these  measured  (i.5  mm.  in  length,  and  from  0.18  to  0.40  in  diameter. 
Xo  traces  of  embryo  could  be  found.  X'umerous  calcareous  bodies 
were  present  in  the  interior,  some  of  them  showing  a  concentric  struc- 
ture, others  yellowish  opaque  without  distinct  structure,  average  size 
about  0.05  mm. 

An  embryo  taken  from  a  cyst  in  the  second  lot  yielded  the  following 
measurements,  alcoholic  specimen:  Length  of  bothrium,  0.76  mm.; 
breadth  of  bothrium,  0.4;  breadth  of  head,  1.05;  diameter  of  proboscis 
at  base,  including  hooks,  0.00;  diameter  of  proboscis  in  front  of  tumid 
base,  0.05;  length  of  shortest  hooks,  0.005;  length  of  longest  hooks, 
0.024. 

The  bothria  have  a  deep  central  depression  and  thick  edges,  are 
widely  divergent  at  base  so  as  to  appear  almost  terminal.  The  approxi- 
mate length  of  a  proboscis  was  2  mm. 
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During  life  these  embryos,  when  liberated  from  the  blastocyst,  showed 
the  structure  with  unusual  clearness.  The  muscular  retractor  of  the 
proboscis  was  demonstrated  (Plate  III,  fig.  12)  and  traced  to  its  inser- 
tion near  the  base  of  the  contractile  bulbs,  and  seen  to  be  distinctly 
iibrous  (Plate  III,  fig.  13).  Circular  muscles  seen  in  walls  of  contractile 
bulbs  and  also  in  walls  of  proboscides.  An  irregular  granular  mass  near 
apex  of  head  was  probably  the  nerve  ganglion.  Two  principal  branches 
led  back  from  it,  but  could  be  traced  for  only  a  short  distance. 

The  surface  of  the  bothria  was  densely  covered  with  minute  bristles. 

A  granular  ribbon  with  irregular  outlines  was  seen  through  the 
transparent  walls  of  the  extended  proboscides  (Plate  III,  fig.  12  g)  in 
the  living  specimen. 

13.  This  singular  specimen  (Plate  III, figs.  14,  l.">,  16)  was  found  in  a 
bottle  containing  specimens  of  K.  longicornr,  from  the  spiral  intestine 
of  the  sand  shark  (Carcharias  littornlis),  Woods  Holl,  Massachusetts, 
August  12, 1887.  No  notes  were  made  on  the  living  specimen  (Xo.  4703, 
U.S.X.M.).  Dimensionsof  alcoholic  specimen:  Length,  4mm.;  breadth 
of  head,  0..'!7;  diameter  of  neck,  0.28;  length  of  contractile  bulbs,  0.04; 
length  of  head  and  neck  to  base  of  bulbs,  0.04 ;  length  of  largest  hooks, 
near  base  of  proboscis,  0.04 ;  length  of  small  hooks,  toward  apex  of  pro- 
boscis, O.OOC.  The  body  is  vase  shaped  and  intimately  attached  to  the 
neck.  Four  elongated  racemose  clusters  of  oval  or  pyriform  bodies 
extend  from  about  the  front  end  of  the  contractile  bulbs  nearly  to 
the  posterior  end  of  the  body.  The  proboscides  were  retracted,  and 
the  character  of  the  hooks  could  not  be  made  out  satisfactorily.  The 
proboscis  appears  to  be  swollen  at  the  base.  Several  large  stout  hooks, 
aud  some  straightish  ones,  at  the  base  of  the  proboscis;  beyond  the  base 
the  hooks  are  much  smaller. 

14.  Figs.  17, 18, 19,  Plate  III,  are  sketches  of  a  larval  Khynchobothrium 
from  a  cyst  on  the  liver  of  the  bluefish  (Pomutomus  sultntn.e),  collected 
at  Woods  Holl,  Massachusetts,  September,  JS84. 

This  specimen  (Xo.  4771,  U.S.X.M.)  was  associated  with  specimen 
of  B.  speciosum,  but  was  much  smaller  than  specimens  of  that  species 
of  corresponding  degree  of  development.  The  length  of  the  entire 
specimen  (fig.  17)  was  about  1 1  mm. ;  the  breadth  of  a  bothrium,  0.5(1. 

IV. 

In  this  section  are  included  notices  of  the  occurrence  of  encysted 
Bhynchobothria  whose  specific  identity  could  not  be  determined  oven 
approximately,  usually  on  account  either  of  the  immature  condition  of 
the  embryo,  or  because  of  the  degeneration  of  the  tissues  of  the  blas- 
tocyst itself. 

15.  Cyst  from  peritoneum  of  common  flounder  (I'lirnlichthi/ii  deiitutus), 
Woods  Holl,  Massachusetts,  August,  1884. 

These  contained  small  scoleces  of  Rhynehobothrium;  proboscides 
retracted,  hooks  of  three  or  more  kinds,  their  arrangement  not  clearly 
made  out,  but  their  shape  and  size  point  to  K.  bulbifer. 
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16.  Small  cysts  and  free  embryos  found  on  several  occasions  as  fol- 
lows, all  at  Woods  IIoll,  Massachusetts,  in  the  filefisli  (Alutera  schoepfii), 
August,  1884,  twice;  July  31  and  August  12, 1SS5;  July  13  and  August 
13,  1887 ;  August  5,  1889  (No.  4809,  U.S.N.M.).  These  specimens  occur 
in  enormous  numbers,  appearing  as  small  white  specks  lying  under  the 
serous  coat  of  the  stomach  and  intestine. 

They  are  of  various  sizes;  one  measured  1.3  mm.  in  length  and  0.2  in 
breadth.  There  are  doubtless  different  species  represented  among  these 
larvae. 

17.  Cysts  from  walls  of  stomach  and  intestine  of  the  sand  shark  ( Car- 
charias  littoralis),  Woods  Holl,  Massachusetts,  August  2,  18S0.  These 
cysts  are  small,  less  than  1  mm.  in  length,  containing  blastocyst  with 
embryo,  too  small  and  young  for  successful  identification,  evidently  a 
xcnosite  (Beneden). 

18.  (So.  4830,  U.S.N.M.)  A  single  blastocyst  (Plate  IV,  fig.  2)  from 
stomach  of  dogfish  (Miistrlux  canis),  evidently  introduced  with  the  food: 
stomach  with  nearly  digested  fish  and  crabs.  Collected  August  1, 1SS9, 
Woods  IIoll,  Massachusetts. 

The  blastocyst  was  living  and  active,  but  embryo  not  liberated. 
Length,  14  mm.:  diameter.  0.8,  of  nearly  uniform  size  throughout, 
slightly  swollen  at  anterior  end,  which  contained  a  small  embryo  about 
0.048  in  diameter  at  extreme  anterior  tip.  Too  rudimentary  to  identify, 
but  from  appearance  of  blastocyst  it  is  probably  a  Rhynchobothrium. 

19.  Blastocyst  from  wall  of  stomach  of  sculpiu  (Cottus,  sp.)  (No. 
5497,  U.S.N.M.),  Woods  IIoll,  .Massachusetts,  November  11, 1H97.  Col- 
lected by  Vinal  N.Edwards.  Length,  20  mm.;  diameter,  1.5;  color, 
yellow.  The  specimen  is  rilled  with  crumbling  parenchyma,  is  easily 
broken,  and  there  is  no  trace  of  an  embryo. 

20.  Cysts  from  sculpin  (Cottus,  sp.)  (No.  549S,  TJ.S.N.M.),  Woods 
Holl,  Massachusetts,  November  0,  1880.  Collected  by  Mr.  Vinal  X. 
Edwards.  The  bottle  contains  pieces  of  muscular  tissue  with  a  few 
small  fusiform  cysts  which  have  degenerated  into  a  waxy  and  partly 
calcareous  substance,  and  therefore  possess  no  characters  by  which 
they  can  be  classified.  It  is  possible  that  they  may  not  be  Rhyncho- 
bothrium cysts  at  all,  but  sporocysts. 

21.  Cyst  from  spleen  of  squeteague  (Cynoneion  regalia)  (No.  5499, 
U.S.N.M.)  Woods  Holl,  Massachusetts.  July  27, 1887. 

This  cyst  was  globular  iu  shape  and  measured  15  mm.  in  diameter 
while  living,  and  12.5  as  an  alcoholic  specimen.  It  was  not  opened 
until  it  had  been  in  alcohol  for  sometime,  when  it  was  found  to  contain 
coagulated  parenchyma,  but  no  trace  of  an  embryo  could  be  made  out. 

22.  Cysts  from  peritoneum  of  flounder  (Paralichthyn  oblongux)  (No. 
5500,  U.S.N.M.),  Woods  Holl,  Massachusetts,  August  29,  1887.  Cysts 
contained  larval  Rhynchobothria;  proboscides  retracted,  hooks  of  vari- 
ous sizes  and  shapes.  Bears  some  resemblance  to  R.  imparispine,  but 
scolex  much  smaller. 
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8.  EHTNCHOBOIHRTOM  HETJBROSPINE,  Linton. 


(Plate  TV,  figs.  3-8.) 


Ehynchobothrium  hvteroepina,  I.intox,  Fish  Com.  Rept.,  1SS7,  pp.  8:i'.)-Kl(),  pi. 
xil,  figs.  3-5  (not  6). 
Some  cysts  from  the  peritoneum  of  tbe  common  eel  (Ani/uiUtt  rostritta), 
collected  at  Woods  Holl,  Massachusetts,  September  2,  1885,  contain 
embryos  which  agree  in  the  character  of  the  hooks,  the  best  criterion 
for  determining  species  in  these  soft-bodied  worms,  with  li.  he 
Two  specimens  in  alcohol: 


Mt'axitrtments  of  Illtyiichobothriiiiii  heterospine. 


Length  

Breadth  of  head  -  

Diameter  of  neck  

Length  of  hothrinm  

Length  of  contractile  bulljs  

Length  of  proboscis,  approximate.. 
Length  of  longest  hook*  


The  retractor  muscle  of  the  proboscis  is  attached  to  the  inner  wall  of 
the  contractile  bulb  near  the  anterior  end  (tigs.  0,  7). 

It  can  hardly  be  inferred  that  the  eel  is  the  true  intermediate  host 
of  this  parasite.  This  remark  may  indeed  be  properly  made  for  many 
of  the  larval  parasites  found  in  fishes — where  they  may  be  in  the  con- 
dition of  what  Beneden  calls  xenosites  or  strangers. 

When  a  blastocyst  was  removed  from  its  cyst,  it  was  enveloped  in  a 
thin  hyaline  membrane  (fig.  ■'>.  li).  After  the  embryo  was  removed  from 
the  blastocyst,  the  latter  exhibited  signs  of  life  for  some  time,  even 
attaching  itself  to  the  bottom  of  the  glass  vessel  by  its  smaller  end  and 
dragging  itself  along. 

The  embryo  when  liberated  from  its  blastocyst,  had  the  following 
dimensions,  living:  Length,  2.1  mm.;  breadth  of  head,  0.4!);  length  of 
head,  0.35;  diameter  of  neck,  0.21 ;  length  of  neck  from  base  of  bothria 
to  base  of  contractile  bulbs,  0.91;  length  of  contractile  bulbs,  0.42. 

Tho  retractor  of  the  proboscis  attached  to  wall  of  contractile  bulb 
near  anterior  third  of  bulb. 


9.  RHYNCHOBOTHRIUM  IMPARISPINE,  Linton.  (Larva.) 
(Plate  IV,  figs.  9-12.) 

Rltynchobothriuvi  impariapine,  11.  S.  Fish  Com.  Rept.,  1887,  pp.  S4IV843,  pi.  XII, 
figs.  6-9. 

Following  is  a  list  of  finds  of  a  tetrarhynch,  which  I  have  identified  as 
R.  imparispiiie.  The  principal  criterion  used  in  these  identifications 
has  been  the  nature  and  arrangement  of  the  hooks  on  the  proboscides, 
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which,  being  so  remarkable,  it  hardly  seems  probable  that  two  dis- 
tinct species  could  agree  so  closely  in  this  particular  as  I  find  these 
specimens  to  do. 

1.  Rhynvhobothrium  volhrfed  at  Woods  Holl. 


I  U.S.N.M.  ! 
I    number,  j 


Aug.  — ,  1884 

4772 

July  31,1885 

4832 

July  23, 1886 

4 

546  L 

Aug.  6,1886 

5 

4743 

Aug.  19, 1886 

6 

5460 

Aug.  10, 1887 
 do  

7 

5403 

8 

Aug.  30, 1887 

9 

July  30, 1889 

10 

Oct.    7, 1886 

Common  Flounder  (Paralichfhyn  dentatvx),  serous  coat  of  intes- 
tine. 

Gflosensh  (Lophius  piscatorius),  mesentery. 

Tomcod  (Mirogadus  tomcod),  serous  coat  of  intestine. 

Goose  fish,  mesentery. 

Mackerel  ( Scomber  scombrus),  serous  coat  of  viscera. 
Sand  Flounder  (Bothus  maculatus),  mesentery,  etc. 
Tautog  {Tautoga  onitis),  serous  coat  of  viscera, 
Goosefisb,  mesentery,  etc. 

Sea  Bass  ( Oentropristes  atriatus),  serous  coat  of  viscera. 
Cod  {Qadue  callant),  collected  by  S.  E.  Meet,  Block  Island. 


2.  Rhynehobothritim  collerlvtl  h»j  final  .V.  Edwards. 


r.s.x.M. 

number. 

Date. 

4770 

Nov.  3,1882 

5462 

Dec.    1, 1885 

Dec.  16, 1885 

4770 

Nov.  4,1886 

4770 

Oct.  14, 1887 

4756 

Oct.  24, 1887 

4755 

Nov.  28, 1887 

4755 

Dec.  24, 1887 

4755 

June  24, 1888 

3, 1882  :  From  mesentery  of  Lophine  jnscatoi  ii'*. 
'  Peritoneum  of  Melanofframmux  ifilefmn-i. 

Do. 

Mesentery  of  Lophius  piscatoriim. 
Bo. 

reritonenm  of  Acanthocottue  u'm  tit. 
Peritoneum  of  Qadvji  callarias. 
Do. 
Do. 


This  parasite  occurs  in  cysts  that  are  usually  pyriforru  and  sometimes 
attached  to  the  serous  membrane  by  a  pedicel.  The  bothria  are  very 
versatile  and  deeply  notched  on  distal  end  so  as  to  appear  in  some 
instances  to  be  distinct  bothria. 

Following  are  extracts  from  notes  made  on  individual  lots,  numbers 
referring  to  foregoing  list : 

Numbers  2,  4,  8,  11,  11,  15.  From  Lophius  piscatorius.  The  cysts 
are  subglobular  or  pyrifortn;  one  in  lot  11  measured  11  mm.  in  length 
and  5  mm.  in  greatest  breadth ;  hooks  on  proboscides  iu  No.  15  (tig.  12) 
not  very  clearly  seen  on  account  of  the  proboscides  being  retracted; 
large  stout  hooks  0.00  mm.  in  length  and  0.04  in  breadth  at  base.  No. 
2  (figs.  9-11),  freehand  sketches  from  life;  cysts  pyriform,  blastocyst 
oblong,  remaining  firmly  attached  to  embryo,  when  latter  is  liberated, 
to  form  a  nutrient  sac.  The  latter  is  filled  with  coarse  granular 
parenchyma  with  fluid  retractile  bodies.  Iu  one  lot  the  hooks  in  one 
specimen  were  sparsely  scattered,  which  may  be  due  to  imperfect 
development. 

The  peritoneum  of  each  of  the  three  fish  examined  was  filled  with 
transparent  subglobular  cysts,  averaging  about  6  mm.  iu  diameter. 
The  blastocysts  were  nearly  globular  when  at  rest,  but  capable  of 
much  change  of  form  by  contraction.    The  embryo  could  be  seen  as  a 
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small  opaque  mass  near  the  surface  of  the  blastocyst.  In  the  walls  of 
the  latter  were  two  sinuous  vessels  which  started  from  the  vicinity 
of  the  embryo  and  ran  in  opposite  directions  around  the  periphery  of 
the  blastocyst.  Xo.  6  from  Bothus  maculatus.  In  this  the  longest 
hooks,  however,  are  0.04  mm.  in  length.  Other  dimensions  of  an 
embryo  (alcoholic)  arc:  Length,  0  mm. ;  breadth  of  head,  0.94;  length 
to  base  of  contractile  bulbs,  4 ;  diameter  of  neck,  0.  IT ;  length  of  bulbs, 
1;  diameter  of  proboscis,  exclusive  of  hooks,  O.0S.  No.  7  from  the 
tautog.  The  arrangement  and  character  of  the  hooks  in  this  also 
agree  exactly  with  that  of  the  foregoing;  the  length  of  the  large  stout 
hooks  is  0.05  mm.  Other  dimensions  practically  the  same  as  in  Xo.  (i. 
Xo.  5  from  the  mackerel.  The  cysts  in  this  lot  are  of  great  diversity 
of  shape.  Two  embryos  were  examined,  and  although  the  proboscides 
were  retracted  the  characteristic  irregular  hooks  of  It.  t tnpariapi ite 
could  be  seen.  The  length  of  the  longest  hooks  seen  was  0.04  mm.  in 
one  and  0.035,  near  base  of  proboscis,  in  the  other.  XTo.  0  from  sea 
bass.  Cysts  pyriform,  blastocysts  with  embryo  situated  at  one  end: 
proboscides  retracted,  but  hooks  correspond  with  R.  Impurispiite. 

Xos.  10,  Hi,  17,  and  IS  from  the  cod  and  Xos.  12  and  l.'i  from  the 
haddock.  The  cysts  are  pyriform  and  in  many  instances  pediceled; 
in  X'o.  10  there  was  a  cluster  of  pyriform  cysts.  When  embryos  were 
liberated,  the  arrangement  and  character  of  the  hooks  proved  to 
be  identical  with  those  figured  from  other  hosts  and  referred  to  if. 
hitpurispine. 

10.  RHYNCHOBOTHRIUM  SPECIOSUM,  new  species. 
(Plati-s  IV,  *«».  13-14;  V,  1-7.) 
Ehynchoboihrium,  sp.,  I.i.vton-,  Aiiht.  Nat.,  XXI,  p.  1!I5,  Fob.  1887,  pi.  x,  figs.  1-6. 

I  venture  to  give  a  new  specific  name  to  a  Jihynrholwlhriiim  which  I 
have  found  very  commonly  infesting  the  bluefish  and  not  infrequently 
in  a  variety  of  other  fish.  Although  only  the  larval  form  is  known  to 
me  at  present,  the  characters  of  the  bothria,  and  particularly  of  the 
proboscides,  are  so  well  defined  that  one  can  hardly  fail  to  identify  it 
when  specimens  in  good  condition  and  sufficiently  developed  are  met. 

Following  is  a  list  of  the  finds  of  this  parasite  which  I  have  recorded 
in  my  notes.  All  except  Xos.  9,  10,  and  11  were  collected  at  Woods 
Holl,  Massachusetts.  Where  not  otherwise  stated,  it  will  be  under- 
stood that  the  specimens  were  found  on  the  serous  covering  of  the 
viscera  or  mesentery. 
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List  of  specimens. 


No. 

U.S.N.M. 
No. 

Bate. 

1 

Aug.  —,1884 

2 

3 

Aug.  19, 1885 
July  27, 1886 
Aug.  5,1886 

 do  

Aug.  19, 1886 

4 
5 
6 

4766 
5469 
4790 

a 

4819 

Oct.  -.1886 

9 

do 

10 

4768 

11 
12 
13 
14 
15 
16 
17 

5466 
4753 
5471 
5464 
5465 
5470 
4735 

July  26, 1887 
July  29, 1887 
Aug.  1,1887 
July  9,1889 
July  26, 1889 
July  30, 1889 
Aug.  17, 1889 

Common  Flounder  ( Paralichthys  dentalus). 
Bluefish  iPomatomus  saltatrix),  on  ovaries,  etc. 
Scup  IStenotomus  chrysops). 
Garfish  (Tylosurvs  Caribbean). 
Bluefish  (P.  saltatrix). 
Squeteague  (Cynoscion  reyalis). 

Maokerel  (Scomber  scombrus),  20,  walls  of  stomach  and  intes- 
tine. 

Moon  fish  (Chcetodipterus  faber).  North  Carolina  coast,  S.  E. 
Meek,  collector. 

Bluefish  (P.  saltatrix),  Massachusetts  coast,  S.  E.  Meek,  col- 
lector. 

Squeteague  (C.  regalia),  Massachusetts  Bay,  S.  E.  Meek,  col- 
lector. 

Remora  (Echeneis  remora). 
Bluefish  (P.  saltatrix). 
Kemora  (E.  remora). 
Bluefish  (P.  saltatrix). 

Do. 

Do. 

Do. 


I  reproduce,  with  the  omission  of  many  details,  the  description  of  this 
species  contained  in  the  article  in  the  "American  Naturalist."1 

Cysts  like  this — i.  e.,  containing  an  embryo  rhynchobothrium,  either 
of  the  same  or  kindred  forms — are  common  in  most  of  the  teleostei, 
and  are  occasionally  found  in  selachians.  In  the  specimen  under  con- 
sideration (a  cyst  from  the  peritoneum  of  the  bluefish)  the  length  was 
12  mm.,  and  the  breadth  in  the  widest  part  6  mm.  The  cyst  was  clavate, 
its  walls  thin,  transparent,  and  delicate,  with  yellow  granular  patches 
at  the  larger  end.  It  was  easily  separable  into  two  hyaline  cpnuective- 
tissue  layers,  the  outer  thicker  than  the  inner. 

The  blastocyst  when  released  from  its  capsular  envelope  was  white 
and  opaque,  but  became  translucent,  with  a  faint  bluish  tinge  when 
compressed  and  viewed  by  transmitted  light.  The  form,  while  some- 
what variable,  is  usually  club-shaped,  much  larger  at  one  end  than 
the  other,  the  larger  end  blunt  and  rounded.  When  placed  in  sea 
water,  it  continues  in  a  state  of  activity  for  honrs.  There  is  no  decided 
locomotion,  but  a  continuous  series  of  movements,  consisting  of  alter- 
nate contraction  and  extension  of  different  parts  of  the  sac-like  mass 
and  feeble  lateral  movements  of  the  smaller  end.  In  this  condition 
the  appearance  of  the  blastocyst  is  that  of  a  thick-walled  sac,  the  walls 
of  which  are  made  up  of  granular  protoplasm,  with  a  thin  investing 
membrane,  and  filled  with  clear,  highly  refractile  globular  masses. 
When  slight  pressure  is  applied,  the  embryo  may  be  seen  lying  in  a 
loose  coil  in  the  larger  end  of  the  blastocyst.  Two  sinuous  vessels,  one 
on  each  side,  can  be  plainly  seen  lying  along  each  side.  These  unite  in 
the  median  line  at  the  smaller  end.  At  the  larger  end  they  appear  to 
be  lost  in  the  common  parenchyma.  In  the  immediate  vicinity  of  the 
embryo  the  blastocyst  is  more  transparent  than  in  other  parts,  and  the 
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embryo  appears  to  be  held  in  place  by  a  limiting  membrane,  which 
lines  the  blastocyst  and  surrounds  the  embryo.  When  considerable 
pressure  is  applied,  the  embryo  is  forced  through  the  walls  of  the  larger 
end  of  the  blastocyst,  with  which  it  no  longer  retains  vital  connection. 

The  irritability  and  contractility  of  the  blastocyst  continue  for 
several  hours  after  the  embryo  has  been  removed.  The  embryo  when 
removed  from  the  blastocyst  was  quite  active,  its  length  about  24  mm., 
although  capable  of  considerable  variation  both  by  contraction  and 
extension.  The  bothria  are  two  in  number,  oblong-elliptical,  widely 
divergent  behind,  approaching  but  not  uniting  iu  front;  emarginate  on 
posterior  border  and  obscurely  two  lobed  (alcoholic  specimens  show  a 
distinct  longitudinal  median  ridge);  edges  free,  thin,  and  mobile. 
Length  of  bothria,  measured  while  somewhat  flattened  under  com- 
pressor, 2.2.'i  mm. ;  breadth  of  head,  2.72.  Proboscides,  four,  very  long, 
slender,  cylindrical,  and  armed  with  recurved  hooks  of  different  sizes. 
The  proboscides,  in  this  instance,  were  not  entirely  everted,  but  by 
counting  the  series  of  hooks  which  were  exposed,  and  allowing  for  the 
part  which  was  inverted,  which  could  be  plainly  seen  through  the 
transparent  walls  of  the  proboscis,  the  result  was  about  one  hundred 
series  of  hooks  arranged  in  spirals.  The  spirals  are  nearly  0.0~>  mm. 
apart,  and  the  proboscides  about  4.8  in  length.  There  are  about 
fifteen  longitudinal  rows  of  hooks.  These  rows  do  not  coincide  exactly 
with  the  axis,  but  make  about  one  and  a  half  turns  around  it  from  base 
to  apex.  Their  arrangement  is  shown  in  the  accompanying  sketch 
(Plate  V,  figs.  1-6). 

The  proboscis  sheaths  are  long  and  spiral.  A  contractile  ligament 
was  clearly  defined  in  each  and  could  be  traced  out  into  the  proboscis, 
whore  H  appeared  as  a  tubular  band  containing  a  fluid  in  which  floated 
a  few  granules.  Toward  the  end  this  tubular  ligament  merged  imper- 
ceptibly in  the  proboscis,  and  the  fluid  interior  with  granules  became 
the  exterior  of  the  proboscis  inverted,  with,  at  first,  small  aud  scattered 
rod  like  hooks,  and,  toward  the  apex  of  the  inverted  proboscis,  with 
normal  hooks  attached  to  the  inner  parietes. 

The  front  ends  of  the  contractile  bnlbs  lie  about  10  mm.  back  of  the 
apex  of  the  head;  length  2.40,  aud  breadth  (1.24.  The  thick  walls 
are  c  omposed  of  diagonal  muscular  libers  which  interlace,  making 
angles  of  about  70  and  110  degrees  with  each  other.  These  organs  act 
much  as  the  bulb  of  a  syringe.  Iiy  their  contraction  the  fluid  contents 
is  forced  into  the  proboscis  sheaths  and  proboscides.  The  column  of 
fluid  thus  forced  into  the  proboscides  causes  them  to  unroll  like  the 
finger  of  a  glove  that  has  been  turned  in.  The  contractile  ligament, 
noticed  above,  extends  the  entire  length  of  the  proboscis  sheath  and 
is  attached  to  the  inner  parietes  of  the  bulb.  I?y  its  contraction  the 
proboscis  is  invaginated  from  the  apex.  When  the  embryo  was  first 
liberated,  the  proboscides  were  entirely  retracted;  when,  however, 
pressure  was  applied,  they  unrolled.   In  this  condition  the  proboscides 
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of  the  living  worm  are  very  beautiful  objects,  being"  quite  transparent, 
while  the  chitinous  hooks  have  a  brilliant  vitreous  luster.  When  fully 
extended,  the  proboscides  throw  themselves  into  graceful  spiral  curves. 
When  the  pressure  is  released,  if  the  worm  is  uninjured,  they  are  apt 
to  be  withdrawn. 

The  tubular  neck,  when  flattened  under  the  compressor,  presents  the 
following  features:  The  center  surrounding  the  proboscis  sheaths  is 
filled  with  large  irregular  granular  masses,  closely  packed  together. 
Outside  of  this  inner  core  is  a  layer  of  longitudinal  muscles,  and  out- 
side of  this  again  a  layer  of  vascular  tissue,  in  which  the  reticulated 
vessels  of  the  water  vascular  system  can  be  plainly  seen.  Outside  of 
the  vascular  area,  and  forming  the  outer  coat  of  the  neck,  is  a  layer  of 
dense  tissue  in  which  transverse  libers  could  be  distinguished. 

The  water  vascular  system  consists  of  a  network  of  vessels  in  the 
borders  of  the  bothria  whicli  connects  with  large  sinuous  vessels  in  the 
center  of  the  head,  and,  together  with  these,  with  the  reticulated  subcu- 
ticular vessels  of  the  neck.  Back  of  the  contractile  bulbs  the  system  is 
represented  mainly  by  two  pairs  of  vessels  which  lie  in  two  sinuous 
curves  near  each  lateral  margin  of  the  embryo.  One  of  these  vessels 
was  much  larger  than  the  other  and  ended  in  a  bulbous  enlargement. 

Behind  the  contractile  bulbs  the  body  has  the  appearance  of  an 
elongated  sac,  tilled  with  granular  parenchyma,  but  with  the  retractile 
bodies  much  smaller  than  those  in  the  blastocyst.  The  posterior  end 
terminates  in  a  papillary  button-like  process,  which  is  retractile  and 
covered  with  a  dense  coat  of  minute,  straight,  hair-like  bristles. 

I  add  a  few  extracts  from  notes  on  some  of  the  foregoing  lots.  The 
general  account  already  given  was  based  on  specimens  from  the  blue- 
fish. 

No.  .'3.  Dimensions  of  specimen,  alcoholic,  from  scup:  Length,  27 
mm.;  length  of  head  and  neck,  13;  length  of  bothria,  2;  breadth  of 
bothrium,  1.0;  breadth  of  neck,  1.5:  thickness  of  neck,  1;  diameter  at 
contractile  bulbs,  2.5:  diameter  behind  contractile  bulbs,  1.7;  tapering 
from  behind  contractile  bulbs  to  posterior  tip,  which  is  0.5  mm.  in 
diameter.  The  hooks  agree  exactly  with  those  on  larva  from  the  bine- 
fish. 

No.  10.  Cyst  from  liver  of  squeteaguc:  Length  30,  mm. ;  diameter  of 
first  third  of  length,  3.5,  tapering  thence  rather  abruptly  to  posterior 
end,  1.5.  Embryo  coiled  in  larger  end;  length,  estimated,  13.5.  Hooks 
agree  exactly  with  type ;  length  of  longer  ones,  0.53. 

No.  9.  Cyst  from  abdominal  cavity  of  moonfish:  Long  pyriform, 
length,  20  mm.;  greatest  diameter,  1.5;  embryo  coiled  in  anterior 
fourth;  length  of  embryo,  12;  of  head  and  neck,  4.(1;  diameter  of  neck, 
1.5;  length  of  bothrium  1.5,  and  breadth  of  bothrium  1.25.  Bothria 
elliptical  with  posterior  emarginatiou  and  median  longitudinal  eleva- 
tion; neck  cylindrical  with  a  few  transverse  wrinkles:  hooks  agree 
with  type — largest  0.05  mm.  in  length. 
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Xos.  11  and  13.  From  serous  covering  of  viscera  of  remora.  These 
agree  exactly  with  type.  The  cyst  in  No.  11  was  dark  reddish  brown, 
translucent  except  at  small  end,  which  was  almost  black.  Length,  36 
mm.  and  greatest  diameter  5;  length  of  blastocyst  2<>.  and  greatest 
diameter  4.5;  very  active  and  changeable.  After  lying  overnight  iu 
sea  water,  the  blastocyst  having  become  quiescent,  the  embryo  was  set 
free.  It  was  active  and  varied  in  length  from  20  to  25  mm.  Further 
dimensions  were:  Length  of  head  and  neck,  9  mm.;  length  of  con- 
tractile bulbs,  2.7;  diameter  of  contractile  bulbs,  0.32;  length  of  pro- 
boscides, approximate,  4.8;  diameter  of  proboscides,  0.12. 

Proboscides  very  long,  slender,  and  graceful,  having  tendency  to  coil 
up;  larger  hooks  on  inner  side  of  coil,  smaller  on  outer  side;  arrange- 
ment of  hooks  typical. 

No.  1.  From  common  flounder,  on  viscera,  typical.  Edges  of  bothria 
often  reflected  and  face  of  bothrium  hollowed  out.  The  posterior 
emargination  and  median  ridge  are  best  seen  in  alcoholic  specimens. 

11.  RHYNCHOBOTHRIUM  ATTENUATUM,  Rudolphi. 

(Plate  V.  figs.  K-ll.) 

Shynchobothrium  attemtatum,  Diesing,  Syst.  Helm.,  I,  p.  568;  Revia.  (1.  ceph.  Ab. 
Paraiu.,  p.  307. 

No.  5450,  U.S.N.M.,  parasites  of  swordflsh  {Xiphins  ijlitdhtx). 

1.  Oft'  Marthas  Vineyard,  Massachusetts,  .July  25.  1887,  numerous 
specimens  from  peritoneum  (No.  4701,  U.S.N.M.). 

2.  Three  specimens  collected  by  Professor  W.  Libbey,  schooner 
Grampus,  July  24,  1889. 

3.  Sixteen  specimens,  No.  4715,  IT. S.N. M.,  September  21.  Trawl  line 
U.  S.  Fish  Commission  from  outside  stomach  and  intestine  of  swordflsh. 

4.  Twenty  specimens,  No.  4714,  IT.S.N.M.,  from  outside  stomach  of 
swordflsh. 

These  worms  agree  with  Diesing's  descriptions  of  this  species,  and 
resemble  Leuckart's1  figure  of  his  Bothriocephalna  chtvu/er,  which  is 
placed  by  Diesing  under  T.  attenuatiis,  Eudolphi,  iu  his  Systema  Hel- 
minthum,  but  transferred  to  the  genus  Rhynehobothrium  in  the 
Revision,  with  the  following  description :  Head  ovate  conical,  with 
conical  lateral  bothria,  bilocular  by  a  longitudinal  septum.  Probos- 
cides straight,  clavate.  Neck  very  long,  decreasing  behind,  sometimes 
transversely  rugose,  Joints  of  the  body  papilliform.'' 

These  larva'  are  grub-like  in  appearance,  the  proboscides  short  and 
thick,  the  hook -bearing  portion  being  but  little  longer  than  broad. 
Hooks  of  different  shapes,  but  differing  gradually  from  one  part  of  pro- 
boscis to  another — better  shown  in  sketch  than  in  a  written  description. 
The  proboscides  are  in  pairs  at  the  apex  of  the  bothria;  the  latter  are 
on  the  sides  of  the  head,  which  correspond  with  the  flat  surfaces  of  the 
neck. 


1  Zool.  Bruchst.,  I,  pp.  51, 62,  pi.  II,  fig.  32. 
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I  append  tlie  following  extracts  from  notes  made  on  tin1  above  several 
lots: 

1.  Length  of  one  in  fresh  water.  64  mm.;  greatest  breadth,  near 
head,  10;  least  breadth,  5;  constantly  altering  its  shape.  Another,  in 
salt  water,  measured  103  mm.,  and  another  130.  Length  of  proboscis, 
1.58;  breadth  of  proboscis,  1.16;  length  of  hooks,  0.018;  length  of  con- 
tractile bulb,  4.73;  breadth,  0.88. 

2.  Specimens  had  been  hardened  in  Perenyi's  fluid.  Largest,  length, 
72  mm.;  greatest  breadth,  7.    Another,  length,  56 ;  greatest  breadth,  8. 

3.  Of  nearly  uniform  size,  alcoholic  specimens,  length,  50  mm.; 
breadth,  6. 

Three  specimens  of  T.  bicolor  were  found  in  this  lot  with  their  heads 
penetrating  the  bodies  of  R.  atteiiitatux. 

4.  The  largest  specimen  in  this  lot  (alcoholic)  had  the  following 
dimensions:  Length,  62  mm. ;  breadth  of  head,  5.5;  thickness  of  head, 
1:  greatest  breadth, !). 

A  large  cyst  was  found  in  this  lot,  37  mm.  long,  36  broad,  and  12 
thick,  which  contained  a  coiled  larva,  apparently  the  same  as  the  free 
larvse,  but  it  had  undergone  a  kind  of  waxy  degeneration  to  such  a 
degree  as  to  obliterate  specific  characters.  This  cyst  had  a  pedicel 
about  60  mm.  in  length. 

A  few  other  waxy  cysts,  smaller  than  the  above,  were  included  in 
the  lot. 

12.  OTOBOTHRIUM  DIPSACUM,  new  species. 
(Plat.-  VI,  figs.  1-5.) 

I  record  under  the  above  new  specific  name  the  following  notes  made 
on  a  unique  tetrarhynch  embryo  from  a  cyst  in  a  bluefish  (I'tnuatomus 
s(iUiitnx),  (No.  4794,  I'.S.N.M.j. 

The  cyst  was  oval,  about  12  mm.  in  the  longer  and  6  in  the  shorter 
diameter,  and  consisted  of  an  outer  transparent  coat,  separable  with 
needle  points  into  two  layers,  and  an  almost  opaque,  granular,  dirty- 
yellow  coat,  which  appeared  to  be  lined  with  a  very  delicate  trans- 
parent membrane.  The  blastocyst  when  liberated  was  found  to  be 
pear  shaped,  translucent  white,  beautifully  reticulated,  8.5  mm.  long, 
6  in  diameter  at  the  larger  end,  and  tapering  through  an  offset  to  a 
blunt  point.  At  the  middle  of  the  base  there  was  a  puckered  appear 
ance,  due,  apparently,  to  radiating  contractile  fibers.  The  blastocyst 
was  constantly  undergoing  changes  of  form,  which  had  the  appearance 
of  being  caused  by  spasmodic  contraction  of  the  semifluid  parenchyma 
with  which  it  was  abundantly  supplied.  When  the  embryo  was  liber- 
ated from  the  blastocyst,  it  had  the  following  dimensions,  slightly 
distorted  by  compression: 
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Dimension  of  Octobothriiim  dipsacum. 


Living.  :  Alcoholic. 


mm. 


mm. 


Length  of  contractile  bulbs  

Diameter  of  contractile  bulbs  

Length  of  proboscis  (approximate)  

Diameter  of  proboscis,  exclusive  of  hooks 
Diameter  of  proboscis,  including  hooks  . . . 
Length  of  longest  books  


5. 00 
1.80 

2.00 
.32 

2.  60 
.12 
.22 
.05 


3.00 
1.  00 
1.40 
.18 
1.  30 
.  12 


.05 


The  proboscides  were  not  seen  fully  extruded,  but  so  far  as  unrolled 
they  were  clavate. 

The  bothria  were  four,  in  pairs.  Each  bothrium  is  provided  on  its 
posterior  edge  with  a  small  cup-shaped  organ,  about  0.01  mm.  in  diam- 
eter, which  is  eversible.  When  slight  pressure  was  applied,  these 
organs  were  everted,  when  they  appeared  as  small  tubercles  covered 
with  exceedingly  fine,  short,  stiff-looking  bristles,  about  0.002  mm.  in 
length. 

Behind  the  contractile  bulbs,  at  the  posterior  end  of  the  embryo,  is 
a  short  papillary  projection,  covered  with  very  rine  downy  bristles. 

The  neck  of  the  living  embryo  is  translucent,  and  has  the  following 
characters  in  optical  section:  There  is  first  an  outer  granular  layer 
0.002  mm.  thick,  next  a  layer  of  transverse  fibers  0.07  thick,  next  a 
layer  of  longitudinal  fibers  0.025  thick.  Within  is  a  central  space 
filled  with  a  granular  parenchyma  containing  numerous  refractile 
bodies.  In  this  central  space  also  the  branching  and  anastomosing 
vessels  of  the  water  vascular  system  and  the  proboscis  sheaths  with 
their  retractile  muscles  can  be  made  out. 

The  arrangement  of  the  hooks  on  the  proboscides  is  characteristic 
(figs.  ii,3),in  that  each  has  a  longitudinal  line  toward  which  the  shorter 
diagonal  rows  of  hooks  converge  on  each  side.  Xear  the  base  of  the 
proboscides,  where  the  hooks  are  somewhat  scattering,  from  six  to  ten 
hooks  to  a  row  could  be  counted  on  each  side  of  the  horizontal  line, 
under  favorable  circumstances.  More  than  twice  that  number  could 
be  counted  in  the  rows  nearer  the  apex  of  the  proboscis. 


I  group  together  under  this  head  a  number  of  larva?  from  a  variety 
of  hosts,  some  of  which  undoubtedly  belong  to  this  genus,  but  which 
I  am  unable  to  identify  certainly  with  any  adult  form;  others  may  not 
belong  to  the  genus  at  all,  notably  numbers  7  to  11. 

1.  Small  cysts  from  serous  coat  of  stomach  of  the  dusky  shark  {Car- 
charhinwt  obxcurus)  (No.  5480,  U.S.N.M.),  twice  in  August,  1884,  aud 
again,  July  1*5,  1887,  Woods  TToll,  Massachusetts. 


13.  Genus  TETRARHYNCHUS. 


(Plate  VI,  figs.  6-10.) 
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Dimensions  of  alcoholic  specimen. — Length  of  cyst,  0.47;  diameter  of 
cyst,  0.27;  length  of  blastocyst,  0.3;  diameter  of  blastocyst,  0.12;  length 
of  contractile  bulbs,  o.osil;  diameter,  0.043;  diameter  of  proboscis,  about 
0.02;  hooks  very  small,  about  0.01  in  length. 

Proboscides  slender,  hooks  strongly  recurved.  Possibly  young  stage 
of  Tcirorhynchns  robustum,  Linton. 

2.  .M  mute  cysts  from  intestinal  walls  of  hammerheaded  shark  ( Sphynm 
zygaena)  (No.  5479,  TT..S.N.JL),  Woods  Hoi],  -Massachusetts,  July  28, 
1880.  Length  of  blastocyst,  0.5G  mm.;  diameter  at  larger  end,  0.45, 
tapering  to  a  blunt  point  at  the  smaller  end.  Embryo  a  small  granular 
mass,  near  larger  end  0.0!)  mm.  in  diameter. 

3.  Small  cysts  from  the  ccro  (Scombcromorits  rcgalis)  (Xo.  5494, 
U.S.N. M.).  collected  at  W  oods  Holl,  Massachusetts,  August  1 2,  1886; 
July  30,  18S7;  August  0  and  August  13,  1889. 

Dimensions  of  alcoholic  specimen  slightly  compressed. — Length  of  cyst, 
1mm.;  breadth  of  cyst,  0.75;  length  of  larva,  0.33;  length  of  bothrium, 
0.13;  breadth  of  head,  0.17;  length  of  contractile  bulbs,  0.09;  breadth, 
0.000;  hooks  very  minute,  about  0.005  in  length. 

Possibly  young  stage  of  Tetrarhynchiis  tenite,  Linton  (No.  4819, 
U.S.N.M.). 

4.  Tetrarhynchus  chwtodipteri,  from  abdominal  cavity  of  Chittoiliptc- 
rusfaber,  North  Carolina  coast,  October,  1886,  collected  for  the  1'nited 
States  Fish  Commission  by  f-i.  K.  Sleek,  Pulton  Market,  New  York. 
The  cysts  were  in  small  clusters  in  the  abdominal  cavity  of  the  host. 
One  cluster  was  12  mm.  long  and  7  broad — all  the  cysts  small;  a 
typical  one  measured  1.7  mm  in  length  and  0.88  in  breadth. 

Dimensions  of  cyst  and  embryo. — Length  of  cyst,  1.3  mm.;  breadth, 
0.7;  length  of  embryo,  1.14;  length  of  bothria,  0.38;  length  of  con- 
tractile bulbs,  0.31  diameter  of  bulbs,  0.15;  diameter  of  proboscis, 
exclusive  of  hooks,  0.017;  length  of  longest  hooks,  0.011.  The  inner 
face  of  the  proboscis  bears  extremely  small  bristle  like  hooks.  The 
outer  face  bears,  for  the  most  part,  rather  stout,  recurved  hooks 
(Plate  VI,  fig.  9.1. 

5.  Cysts  from  stomach  wall  of  the  sting  ray  (  Trygou  centrum)  (Nos. 
5477,  5478,  5481,  T'.S.N.M.i,  collected  at  Woods  Uoll,  Massachusetts. 
August  14,  1SS5,  July  27,  1886.  July  18,  August  3  and  10,  1887,  and 
July  24,  1889. 

The  cysts  are  small  and  contain  small  subcorneal  blastocysts,  which 
have  a  rudimentary  embryo  near  the  larger  end. 

Dimensions  of  alcoholic  specimens. — Length  of  blastocyst,  1.44  nun.; 
diameter  at  larger  end,  0.94;  diameter  at  smaller  end,  0.16;  length  of 
embryo,  0.144 ;  diameter  of  embryo,  0.08.  Calcareous  bodies  are  present 
in  the  blastocysts,  and  some  cysts  were  found  in  which  the  contents 
had  degenerated.  Two  cysts,  belonging  one  to  each  of  the  first  two 
lots,  are  larger  than  dimensions  given  above — 3.5  mm.  in  length.  For 
the  others  the  dimensions  given  are  typical. 
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In  all  cases  the  embryo  was  too  rudimentary  to  allow  of  even  approxi- 
mate identification. 

C.  Cysts  (N'os.  4838,  48:22,  U.S.X.M.)  from  stomach  wall  of  the  dogfish 
(Munleliis  amis),  collected  at  Woods  Holl,  Massachusetts.  July  22, 1S80, 
and  July  22  and  25,1887.  In  most  cases  these  cysts  are  small  with 
rudimentary  embryos,  iu  which  the  proboscides  are  too  rudimentary  to 
be  of  value  in  determining  specific  characters.  A  typical  cyst  measured 
1.5  mm.  in  diameter  and  contained  a  blastocyst  1.04  mm.  in  length  and 
0.8  broad. 

In  one  lot  embryos  were  obtained  from  blastocysts  (alcoholic  speci- 
mens), which  gave  the  following  measurements :  Length,  1.3  mm.;  diam- 
eter, 1.1;  diameter  of  proboscis,  exclusive  of  hooks,  0.034;  diameter, 
including  hooks,  0.00;  length  of  hooks,  0.01!)  (Plate  VI,  figs.  0,  7). 

These  larv;e  bear  a  strong  resemblance  to  h\  robustum,  Linton. 

7.  Cysts  from  intestinal  wall  of  common  skate  (Tttiia  erhmcea)  (No. 
5482,  ir.S.N.M.).  W  oods  Holl,  .Massachusetts,  August,  1884,  twice.  So 
embryos.    Cysts  in  first  lot  filled  with  amber-colored  waxy  secretions. 

The  second  find  consisted  of  an  elliptical  cyst  iu  the  liver,  3£  by 
2£  mm.  in  diameter,  and  about  1  thick;  reddish  brown.  Contained 
roundish  granular  masses  from  0.16  to  0.40  mm.  in  diameter.  Cyst 
had  a  pedicel  which  contained  quantities  of  blood  corpuscles  of  the 
host.    This  may  be  a  spororyst. 

8.  Small  cysts  from  gill  of  goosefish  (Lophiits  piscatorins)  (No.  5476, 
U.S.N. M.),  Woods  Holl,  Massachusetts,  July  18,  1885. 

These  cysts  were  from  1  to  2  mm.  in  diameter,  contained  masses  of 
carbonate  of  lime,  and  could  not  be  identified. 

9.  Cysts  from  serous  coat  of  intestine  of  bill  fish  (Tclrnplurus  imperator) 
(No.  5501,  U.S.N.M),  Woods  Holl,  Massachusetts,  July  31,  1805. 

These  cysts  were  filled  with  chocolate-colored  waxy  secretions.  They 
were  evidently  caused  by  the  presence  of  a  parasite  which  had  under- 
gone complete  degeneration  of  tissue. 

10.  Cysts  from  peritoneum  of  flounder  (Pseuiloplen  ronectns  <imeri<-«ntts) 
(No.  5502,  U.S.N.M.),  Woods  Holl,  Massachusetts,  August  23,  1886,  and 
August  10, 1887.  These  cysts  are  from  2  to  3  mm.  in  length  and  look 
like  tetrarhynchus  cysts.  Many  of  them  are  entirely  or  partly  degen- 
erate, containing  much  carbonate  of  lime,  and  in  no  case  could  the 
exact  nature  of  the  cyst  be  made  out. 

11.  No.  4837.  Cysts  from  peritoneum  of  butterlish  (Stromateus  tri- 
aeanthus),  Woods  Holl,  Massachusetts,  July  23  and  August  24,  1887. 
Small  cysts  less  than  2  mm.  in  length,  which  contained  an  elongated 
blastocyst  ( ?)  from  1  to  2.4  mm.  in  length.  Some  of  these  had  an 
aperture  at  larger  end.  The  cysts  had  yellowish  granular  walls,  and 
inclosed  the  blastocyst  (t),  which  was  itself  twisted  in  a  transparent 
membranous  sac.  The  chyle  of  the  intestine  of  the  first  lot  was  found 
to  contain  numerous  examples  of  these  embryos — i.  e.,  identical  with 
the  blastocysts  ( ?)  above. 
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14.  TETRARHYNCHUS  BISULCATUM,  Linton. 

(Plate  VI,  figs.  11-15.) 

Rhynchobothrium  bisulcatum,  Linton,  II.  S.  Fish  Com.  Kept.,  1886,  pp.  479-486,  pi. 
iv,  figs.  9-23;  U.  S.  Fish  Com.  Rept.,  1887,  pp.  857-861,  pi.  xiv,  figs.  10-12.  and 
pi.  XV,  fig.  1. 

I  have  found  a  larval  Tetrarhynchus,  which  I  refer  to  this  species,  on 
a  number  of  occasions  and  in  a  variety  of  hosts. 


Tetrarkynchus  bisulcatum,  collected  at  Woods  Holl,  Massachusetts. 


No. 

U.S.N.M. 
number. 

Date.      '  Host. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

July  — ,  1884 
Aug.—,  1884 
July  23, 1886 
July  30, 1886 
July  14, 1887 
Aug.  24, 1887 
Aug.  30. 1887 
Sep!.  2, 1887 
July  16, 1889 
July  20,  1889 
July  27,1889 
Aug.  16, 1889 
Aug.  19, 1889 
Aug.  27, 1889 
Aug.  28, 1889 

Common  flounder  {ParaHcfithys  deniatut),  stomach  wall. 
Squeteague  (Cynoacion  rcgalit),  stomach  wall. 

Do. 

Do. 

Torpedo  {Tetranarce  occidental**),  in  pylorus. 
Flounder  ( P.  dentatut),  stomach  wall. 
Scup  (Stenatomus  ckrysops),  stomach  wall. 
Flounder  (P.  dentatus),  stomach  wall. 
Do. 

Squeteague  (C.  regaiis),  stomach  wall. 
Do. 

Rudder-fish  {Seriola  zonata),  stomach  wall. 
Squeteague  (ft  regaiit),  stomach  wall. 
Flounder  (P.  dentatut) ,  stomach  wall. 
Do. 

4826 
4834 

4823 

There  were  many  finds  from  squeteague  not  included  in  the  above 
list.  The  favorite  lodgment  of  this  parasite  is  between  the  submucous 
and  mucous  layers  of  the  stomach.  I  have  found  it  very  abundant  in 
the  squeteague  at  Woods  Holl,  Massachusetts,  and  have  seldom  exam- 
ined one  of  these  fish  without  finding  numerous  examples  of  encysted 
tetrarhynchs  in  the  stomach  walls. 

The  specimens  from  the  squeteague  appear  to  be  typical  scoleces  of 
T.  bisulcatum.  An  alcoholic  specimen  yielded  the  following  measure- 
ments: Length  of  scolex,  1.6  mm.;  diameter  of  head,  0.94;  length  of 
contractile  bulbs,  0.42;  diameter  of  proboscis,  including  hooks,  0.053; 
length  of  longest  hooks,  0.023. 

The  cysts  are  small,  oval;  the  blastocyst  is  also  oval  and  is  filled  with 
semifluid  parenchyma  with  retractile  granules.  The  embryo  lies  at  one 
end  with  the  head  pointing  outward.  It  consists  of  the  bothria  and 
short  conical  neck,  the  latter  fitting  over  a  very  short  terminal  part 
like  a  collar. 

A  specimen  from  the  flounder  agrees,  in  general  appearance  and  in 
character  of  hooks,  with  type  (alcoholic  specimen) :  Diameter  of  pro- 
boscis, including  hooks,  0.062  mm. ;  length  of  hooks,  0.019. 

The  specimen  from  the  rudder-fish  has  a  tumid  neck,  making  it  short 
fusiform  instead  of  conical,  the  usual  shape. 

The  specimen  from  the  scup  agreed  in  general  appearance.  The  pro- 
boscides  were  retracted,  only  a  few  basal  hooks  showing.  These  were 
small,  0.015  mm.  in  length. 
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The  specimen  from  the  torpedo  was  found,  in  the  pyloric  division  of 
the  stomach;  only  the  scolex  present.  It  presents  some  differences 
from  typical  scoloccs  of  T.  bi  sulcatum,  the  proboscides  being  stouter 
than  usual  for  that  species.  The  proboscides  were  retracted  and  only 
the  short  hooks  at  base  of  proboscis  were  seen  at  first;  their  length 
was  0.014  mm.  The  specimen  was  then  made  transparent  with  oil  of 
cloves  and  the  hooks  found  to  agree  in  size  and  shape  with  those  of 
T.  bisulcatum  (figs.  13,  14)  (No.  4&"U,  r.tt.N.M.). 

15.  TETRARHYNCHUS  ERINACEUS,  Beneden. 
(Plate  VII,  figs.  1-8.) 

TeirarliynchitH  eriitaceux.  Bknkijex,  Mem.  Wrs.  Intcst.,  pp.  128-Kil,  3t»7.  pi.  svni; 
Lis  Pois  Bi-ljj.,  pi.  v,  fig.  12;  pi.  vi,  fig.  3. — Olkson,  Lund's  Univ.  Arsskrift, 
III,  p.  SO,  pi.  II,  figs.  42-14. 

A  species  which  has  hooks  that  bear  a  strong  resemblance  to  those 
of  Iihynchobnthri u m  imparispine,  Linton,  but  with  a  cystic  habit  much 
like  that  of  Synbothrium  Jilicolle,  occurs  twice  in  my  collection  and  once 
in  the  United  States  National  Museum  collection: 

Tetrarhynohus  ennacetin. 

I  >.    '  r.s.  N",  M.I      -n  ■  „  , 

|  :    mmilier  Date.  Host. 

I     1  4824  j  Aug.  — ,  1884  |  Squetfague  (Cynoscion  regalis),  outside  of  ovary.  1 

I     2  4830    July  29. 1889    liluetish  ( I'omatomus  ealtatrix),  serous  coat  of  viscera.  i 

.3  4828:  j  Squett-ague  (C.  regalis),  sorons  coat  of  viscera.  j 


The  first  and  last  arc  encysted  blastocysts  of  the  tvpe  of  Synbothrium 

(flg-i). 

IHmcnsions  of  specimens  from  lot  Xo.  I  (alcoholic). — Length  of  blasto- 
cyst, 40  ram. ;  length  of  anterior  division,  2.5 :  diameter  of  anterior  divi- 
sion, 2;  average  diameter  of  posterior  division,  1.5;  breadth  of  head 
of  embryo,  0.70 ;  length  of  thick,  strong  hooks,  0.09;  length  of  small, 
slender  books,  0.013;  length  of  small  books,  0.008.  Color  of  posterior 
division,  opaque  white;  of  anterior  division,  yellowish  white. 

Xo.  3  consists  of  a  single  blastocyst,  same  type  as  No.  1.  Dimen- 
sions, alcoholic  specimen ;  Length,  22  mm. ;  length  of  anterior  part  of 
blastocyst,  .'1 :  diameter  of  same,  2.5;  diameter  of  posterior  part,  1.5; 
breadth  of  head,  0.72;  diameter  of  neck,  0.5;  length  of  large  stout 
hooks,  0.00  to  0.08;  length  of  small  hooks,  0.01  to  0.03;  diameter  of 
proboscis,  exclusive  of  hooks,  0.1;  length  of  embryo  proper,  0;  length 
of  contractile  bulbs,  1.8.  Posterior  part  of  blastocyst,  white; anterior, 
brownish  yellow.  The  hooks  have  the  following  arrangement;  Two 
longitudinal  rows  of  large,  stout,  strongly  recurved  hooks,  flanked  on 
each  side  by  two  rows  of  smaller  and  slenderer  hooks,  also  strongly 
recurved;  these  again  by  two  rows  of  slender  hooks,  those  in  the  inner 
row  sharp-pointed,  those  in  the  outer  row  flat  with  truncate  or  notched 
tips.    These  ten  rows  of  large  hooks  cover  a  little  more  than  half  the 
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circumference  of  the  proboscis.  The  remainder  of  the  surface  is  cov- 
ered with  minute  hooks  placed  close  together.  These  minute  hooks 
also  extend  for  a  short  distance  between  the  spirals  of  larger  hooks, 
where  they  are  a  little  larger  than  they  are  on  the  outer  surface  of  the 
proboscis.    The  larger  spirals  are  about  0.09  mm.  apart. 

Xo.  2  (fig.  6),  sketch  of  alcoholic  specimen,  embryo  detached  from 
blastocyst  to  which  it  was  firmly  adherent;  from  Pomatoiims  mtltittri.v. 
The  bothria  are  doubtless  distorted.  The  sketch  was  made  with  the 
aid  of  a  camera  lucida,  and  represents  exactly  the  appearance  of  the 
embryo.  It  is  quite  different  from  other  embryos,  having  the  charac- 
teristic hooks  of  B.  eruttunt.s.  Figure  7  is  a  sketch  of  a  portion  of  a 
proboscis  of  this  specimen.  It  will  be  seen  that  it  agrees  with  the 
specimen  from  ('.  reijuU  in  every  essential  particular.  Dimensions  of 
this  interesting  alcoholic  specimen  are  as  follows:  Length,  2  mm.; 
breadth  of  head,  1.08;  diameter  of  neck,  0.34;  length  of  contractile 
bulb,  1 ;  diameter  of  proboscis,  excluding  hooks,  0.09;  length  of  stout 
hooks,  0.09;  breadth  of  same,  middle  of  hook,  0.038:  length  of  long, 
slender  hooks,  0.106;  length  of  shortest  hooks,  0.005. 

16.  TETRARHYNCHUS  ELONGATUS,  Wagener. 

(Plate  VII.  lifts.  9-12.) 

Anthocephahix  elongattts,  Wagksek,  Nov.  Art.  1.  c.  57  and  81,  pi.  xvn,  fig.  217; 
xviii,  fig.  218.— Dutsixo,  Revis.  <1.  ceph.  Ab.  Par.,  p.  313.—  Ol.ssox  (Tetra- 
rhynihua,  statu  Bcolocisi,  Lund's  Univ.  Arsskrift,  IV.  p.  9,  pi.  In,  tig.  63. — 
I.fidy,  Pro,-.  Acad.  Nat.  Sci.  Phil.,  1890,  p.  282. 

Under  this  title.  I  notice  some  larva-  of  tetrarhynchus  from  the  liver 
of  the  sunfish  (Mota  rotunda). 

The  specimens  1X0.  5+84,  IT.S.X.M.)  were  obtained  from  the  United 
States  Fish  Commission,  having  been  collected  off  Marthas  Vineyard, 
Massachusetts,  September  10,  J  sso,  and  sent  to  me  for  identification.  I 
therefore  have  seen  them  only  in  the  condition  of  alcoholic  specimens. 
The  specimens  were  still  in  the  liver,  which  was,  in  places,  tunneled  out 
by  the  parasites,  and  the  latter  were  much  broken,  so  that  none  of  them 
could  be  taken  out  entire. 

The  blastocysts  are  subspherical  at  the  anterior  end,  which  contains 
the  head  and  neck  of  the  embryo.  The  posterior  end  is  elongated  into 
a  slender  cylindrical  body.  When  the  head  and  neck  portion  is 
liberated  from  the  anterior  end  of  the  blastocyst,  it  still  remains 
in  connection  with  the  posterior  slender  part  of  the  blastocyst. 

The  diameter  of  the  rounded  anterior  portion  of  one  blastocyst  was 
5  mm.  The  posterior  slender  portion,  so  much  of  it  as  was  extracted 
from  the  liver  of  the  host,  measured  65  mm.  in  length  and  1 .5  in  diameter. 

One  of  the  globular  enlarged  portions  of  a  blastocyst  was  placed  in 
glycerine  and  left  until  thoroughly  softened,  then  opened  carefully, 
and  the  embryo  uncoiled.    It  was  found  to  be  continuous  with  the 
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slender  posterior  part,  all  being  inclosed  in  a  thiu  transparent  covering. 
No  sign  of  segmentation  was  observed. 

The  most  characteristic  feature  is  the  prolongation  of  the  anterior 
ends  of  the  bothrial  lobes  to  form  the  unarmed  basal  portion  of  the 
proboscides. 

A  specimen,  slightly  compressed,  yielded  the  following  measure- 
ments: Length  of  bothria,  2.2  mm.:  breadth  of  head,  1.0;  length  of 
anterior  prolongation  of  bothria,  1.8;  diameter  of  same,  0.34;  length 
of  proboscides.  estimated  from  retracted  organ,  0.75;  length  of  con- 
tractile bulbs.  2. 1 :  diameter  of  same,  0..">-l;  length  of  longest  hooks,  0.12. 

Hooks  were  seen  only  on  the  retracted  proboscides.  They  are  of 
very  diverse  shapes,  a  few  of  which  are  shown  in  lignre  12,  The 
arrangement  could  not  be  made  out  exactly.  There  is  a  cluster  of 
small  bristle-like  hooks  near  the  apex  («),  preceded  at  extreme  tip  by 
a  few  large  horn-shaped  hooks  {!>).  The  most  abundant  type  is  long, 
slender,  and  slightly  curved  (<?).  The  type  (e)  constitutes  three  or  four 
longitudinal  rows  throughout  the  length  of  the  proboscis. 

17.  TETRARHYNCHUS  BICOLOR,  Bartels. 

(Plate  VIII,  figs.  1-6.) 

Bolhriocephahis  bicolor,  Baktkls,  l'it'siiig,  Syst.  Helm.,  I,  p.  t>0X. 
Tclrarhiincliobolhrium  bicolor,  Diesini;.  KVvis.  <1.  ceph.  ab.  l'ar.,  pp.  31ti,  317. 

I  refer  to  this  species  Ave  different  lots  of  larva'  of  tetrarhyuchus 
from  four  species  offish. 

1.  From  the  dolphin  (Coi-ijphimd  hippurus)  (No.  ."ilS.'i,  U.S.N.M.). 
The  specimens  in  this  lot  were  collected  August  1885.  The  fish  had 
been  taken  on  the  Gulf  Stream  a  day  or  two  before:  Numerous  on 
peritoneum  and  mesentery. 

2.  (No.  4820,  U.S.N.M.)  From  the  swordfish  (Xiphiim  tjhutius),  off 
Marthas  Vineyard,  Massachusetts,  July  25. 1887 ;  three  specimens  from 
peritoneum. 

3.  (No.  4817,  U.S.N.M.)  From  the  dusky  shark  (Cttrcliarhinux 
obseurus),  "Woods  Holl,  Massachusetts,  August  12.  1887:  one  specimen 
adhering  to  mucous  membrane  in  pylorus. 

4.  (No.  4825,  U.S.N.M.)  From  the  tiger  shark  (Galeocerdo  tigrinus). 
Woods  Holl,  Massachusetts,  August  14,  1889;  five  specimens  from 
stomach. 

5.  (No.  482!),  U.S.N.M.)  From  the  swordfish,  peritoneum  and  mes- 
entery; four  specimens.  Label  reads:  "September  21,  Trawl  line, 
U.  S.  Fish  Commission." 

These  specimens  present  considerable  difference  in  size  and  general 
appearance  of  the  scoleces,  but  apparently  are  absolutely  identical  in 
the  arrangement  of  hooks  on  the  proboscides.  The  character  of  the 
proboscides  being  so  peculiar,  particularly  the  nature  of  the  hooks  on 
the  base  of  the  proboscis,  that  where,  as  in  these  cases,  only  the 
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scoleces  are  available,  I  do  not  feel  justified  in  referring  tliem  to  differ- 
ent  species. 

Tlie  description  of  this  species  given  by  Diesing  is: 

Head  oblong,  cylindrical,  violaceous,  with  four  narrow  oblong  bothria 
immersed  in  the  head,  transversely  rugose.  Proboscides  very  slender 
and  short.  Xeck  cylindrical.  Body  very  short,  articulated,  posteriorly 
rounded.    Genital  aperture  in  median  furrow  of  body. 

I  must  confess  to  no  small  degree  of  difficulty  in  the  classification  of 
these  forms,  the  descriptions  of  T.  riif/osum  '  and  T.  bicolor  applying 
equally  well.  Besides,  there  is  a  great  diversity  of  form  in  the  scoleces 
themselves,  so  that  the  difficulty  of  classification  is  not  lessened  by 
referring  them  to  different  species. 

The  specimens  from  Ct>njpluvna  hippuru-s  were  found,  some  encysted 
and  some  free,  in  the  peritoneum  and  mesentery  of  their  host.  1  have 
no  mention  of  color  in  my  notes  made  at  the  time  of  collection.  "  My 
recollection  is  that  they  w  ere  the  ordinary  yellowish  white,  so  common 
among  allied  forms.  The  arrangement  of  the  hooks  on  the  proboscides 
agrees  with  that  shown  in  figures  from  Oarcharias:  About  seven  hooks 
visible  in  a  spiral  on  one  side  near  middle  of  proboscis,  about  six  near 
apex,  and  about  eight  near  base,  while  at  the  base  are  the  characteris- 
tic uncinate  plates  shown  in  the  sketch;  length  of  proboscis,  about 
1  mm.  The  alcoholic  specimens  vary. in  length  from!  to  S  mm.,  and  in 
shape  from  ovate  to  oblong-linear,  according  to  state  of  contraction: 
usually  corrugated,  though  not  always,  some  of  the  smaller  nearly 
smooth.    The  larger  specimens  show  distinct  bothria. 

In  the  specimens  for  Xiphiitx  ijluil ius,  the  proboscides,  while  relati  vely 
more  slender  than  in  those  from  Oorypha:na,  the  arrangement  and 
character  of  the  hooks  appear  to  be  identical.  The  bothria  are  very 
indistinct,  elongated,  narrow,  parallel,  giving  to  the  larva  a  striated 
appearance.  Dimensions  of  one  alcoholic  specimen:  Length,  6  mm. ; 
diameter.  1.2.);  length  of  proboscis,  approximate.  O.oli;  length  of  probos- 
cis sheath,  about  1;  diameter  of  proboscis  at  base,  exclusive  of  hooks, 
0.08;  at  apex,  0.07.  In  one  of  the  lots  from  the  swordlish  three  of  the 
larval  T.  bicolor  were  found  with  their  proboscides  penetrating  the  tis- 
sues of  Jtln/iicbobotlirium  dttenutitiis,  with  which  they  were  associated. 

Length  of  living  specimen  from  Xiphidn  glailius,  10.5;  neck  inclosing 
short  tail-like  part  by  a  collar;  color  of  living  specimen,  yellowish  white. 
Tiie  specimen  from  the  dusky  shark  was  purple  red,  adhering  to  pyloric 
division  of  stomach.  The  stomach  wall  was  locally  inflamed  where  this 
parasite  was  attached.  There  was  also  another  ulcerated  spot  in  the 
mucous  membrane  near  by. 

In  life  the  greater  part  of  the  specimen  was  a  deep  purple  red.  The 
anterior  end  and  the  posterior  behind  the  bothria  were  a  few  shades 
lighter. 


'Diasing,  Revis.  d.  ceph.  alj.  Par.,  p.  316. 
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The  specimen  was  quite  active  when  first  removed :  Length,  7  mm. ; 
diameter  in  front,  2j  diameter  middle,  2.5;  diameter  posterior  end,  1.5; 
<iiameter  of  posterior  appendage,  beginning  of  strobile,  0.5. 

In  the  alcoholic  specimen  a  little  more  than  the  middle  third  was 
dark  brown,  the  two  ends  were  yellowish  white.  Length  of  proboscis, 
1  mm.;  diameter  of  proboscis,  exclusive  of  hooks,  at  base,  0.11;  apex, 
0.05;  length  of  contractile  bulbs,,  1:  length  of  longest  hooks,  0.03.  For 
character  of  hooks  see  figs,  ."i,  f>. 

I  have  no  color  notes  on  the  specimens  from  the  tiger  shark,  and  infer 
that  they  were  the  usual  yellowish  white  of  most  entozoa.  The  arrange- 
ment and  character  of  the  hooks  agree  with  those  figured  for  specimens 
from  dusky  shark.  Dimensions  of  alcoholic  specimen:  Length,  5  mm.; 
maximum  diameter,  1.4;  length  of  proboscis,  1;  diameter  at  base,  0.10; 
near  middle,  0.08,  including  hooks;  length  of  ordinary  hooks,  0.026. 

18.  SYNBOTHRIUM  FILICOLLE,  Lintoii. 
(Plate  VIII,  figs.  7-12.) 

Syndesmobothrium  filieolle,  Linton,  U.  S.  Fish  Com.  Rept.,  1887,  pp.  861-862,  pi. 
xv,  figs.  2-4. 

Tetrarhynchobothrium  (larva),  Amer.  Nat.,  Feb.,  1887,  p.  199,  pi.  x,  figs.  7-11. 
Synbothrium  scolex,  Hill,  Proc.  Linn.  Soci.  New  South  Wales  (1894),  IX,  pp. 
75-82,  pi.  v,  figs.  14-19. 

I  have  found  this  parasite  iu  its  larval  condition — i.  e.,  embryo  and 
blastocyst  encysted — frequently  and  in  a  variety  of  hosts,  the  most 
usual  bost  being  the  bluefish  {Pomatomus  saltatrix). 

Following  is  a  list  of  hosts  in  which  I  have  found  this  worm.  The 
list  also  comprises  most  of  the  finds  of  the  parasite  that  I  have  made ; 
all  collections  except  Xo.  9  made  in  the  vicinity  of  Woods  Holl,  Mas- 
sachusetts : 

Synbothrium  filieolle. 


4831 
5490 
5486 
5485 


5491 
5493 
5489 


4792 
"5487 


..do  . 


July  21, 1886 
Ang.  5,1886 
Aug.  12, 1886 
Oct.  —,1886 

July  27, 1887 
July  29, 1887 

July  30, 1887 
Aug.  1,1887 
Aug.  6,1887 
Aug.  8,1887 
Ang.  10, 1887 
Sept.  2,1887 
Jnly  9,1889 
July  15, 1889 
July  27, 1889 
July  29, 1889 
Aug.  19. 1889 
Aug.  20, 1889 


Bluefish  (Pomatomus  laltatrix),  serous  covering  of  stomach,  etc. 
Squeteague  ( Oynoscion  regalis),  outside  of  ovary. 
Squeteague  (Oynoscion  regalis),  serous  covering  of  viscera. 
Bluefish  (Pomatomus  saltatrix),  on  stomach  and  intestine. 
Bluefish  (Pomatomvs  saltatrix),  on  viscera. 
Dogfish  (Mustelus  eanis),  muscular  coat  of  stomach. 
Bluefish  (Pomatomvi  saltatrix),  serous  covering  of  viscera. 
Cero  (Scomberomorus  regato),  on  stomach,  liver,  etc. 
Bluefiah  {Pomatomvs  saltatrix),  mesentery,  etc.,  collected  bv 

S.  E.  Meek,  Fulton  Market,  New  York. 
Pomolobus  mediocris,  serous  covering  of  viscera. 
Bluefish  (Pomatomus  saltatrix),  serous  covering  of  viscera,  and 

between  mucous  and  submucous  coats  of  stomach. 
Cero  (Scomberomorus  regalis),  on  viscera. 
Sting  Hay  (Trygon  centrum),  stomach  wall. 
Lobotes  surinamensis,  serous  covering  of  viscera. 
Dogfish  (Mustelus  canis),  stomach  wall. 
Trygon  eentrura,  stomach  wall  and  spleen. 
Common  Flounder  (Paralicktkys  dentatut),  stomach  wall. 
Bluefish  (Pomatomus  saltatrix),  serous  covering  of  viscera. 
Bluefish  (Pomatomus  saltatrix),  on  liver,  spleen,  etc. 
Jiluefish  {Pomatomus  saltatrix),  serous  covering  of  viscera. 
Caballe  (Scomberomorus  cavaUa),  serous  covering  of  viscera. 
Cero  (Scomberomorus  regalis),  serous  covering  of  viscera. 
Scomberomorus  maculatus,  Berous  covering  of  viscera. 
Squeteague  (Oynoscion  regalis), on  viscera  (No.  898  U.S.K.M.), 

collected  by  IL.  S.  Tarr. 
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In  >To.  11  of  the  above  list  thirteen  specimens  of  bluefisH  were  exam- 
ined. In  Xos.  18,  l'J.  20,  and  I'.'S  there  were  forty-four  tish  examined. 
Cysts  containing  larval  Tetrarhynchida-  are  rarely  absent  from  the 
bluensh. 

The  hooks  as  represented  in  figs.  9,  10  are  quite  different  from  those 
heretofore  published  for  this  species.  The  specimen  described  in  the 
United  States  Fish  ( 'ommission  Eeport  for  had  the  proboscides 
retracted  so  that  only  a  few  hooks  lying  near  the  base  of  a  proboscis 
could  be  distinctly  seen.  The  most  distinctive  feature  of  the  probos- 
cides of  this  species  is  the  relatively  long,  slender,  and  nearly  straight 
hooks,  which  are  the  predominating  kind,  and  in  certain  parts  of  the 
proboscis  the  only  kind.  Most  of  the  long  slender  hooks,  when  seen 
under  favorable  conditions,  with  proper  enlargement,  are  seen  to  be 
notched  at  the  end,  a  feature  which  is  characteristic  of  this  worm. 
This  feature  is  easily  overlooked,  and  I  have  repeatedly  thought  I  had 
found  embryos  which  did  not  possess  it,  but  npon  a  careful  examination 
of  an  everted  proboscis,  I  have  never  failed  to  find  hooks  with  their 
extremities  notched. 

I  reproduce  here,  with  some  slight  alteration,  my  account  of  this 
worm  given  in  an  article  published  in  the  ''American  Xaturalist.177 

Another  form  of  cyst  I  will  notice  briefly  and  illustrate  by  an  embryo 
taken  from  the  surface  of  the  liver  of  the  cero  (Saimberomorus  rigulis). 
This  cyst  is  long  and  slender,  about  10..">  mm.  in  length  and  1.5  in 
diameter,  yellowish,  opaque,  but  broken  in  places  so  as  to  show  the 
outline  of  the  blastocyst. 

The  blastocyst,  which  is  set  free  when  the  walls  of  the  cyst  are  rup- 
tured, is  long  and  slender,  with  a  neck-like  constriction  at  one  end. 
The  head  part  thus  set  off  is  very  changeable  in  form,  expanding,  con- 
tracting, moving  up  and  down  and  from  side  to  side,  and  rotating 
on  the  constricted  neck.  The  longer  part  or  body  of  the  blastocyst 
also  undergoes  much  change  of  form  by  irregular  contraction  and 
expansion,  but  these  movements  take  place  more  slowly  than  in  the 
head.  The  color  is  ivory  white,  slightly  translucent  when  extended. 
When  compressed,  the  embryo  is  discovered  lying  in  a  coil  in  the  head 
of  the  blastocyst.  The  parenchyma  of  the  head  part  is  now  seen  to 
be  much  coarser  than  that  of  the  body  part,  the  coarseness  being  due 
to  the  presence  of  numbers  of  large,  oval,  refractile  fluid  spaces.  The 
parenchyma  of  the  body  is  dense  and  finely  granular,  with  smaller 
retractile  masses  than  those  in  the  head  part.  When  the  head  part  of 
the  blastocyst  is  broken  open,  the  embryo  is  released,  but  instead  of 
separating  from  the  blastocyst,  as  in  the  case  of  an  embryo  Rhyncho- 
bothriiim,  the  blastocyst  remains  attached  to  the  scolex  much  like  the 
cystocercus  of  Twniu.  The  method  of  release,  however,  is  quite  dif- 
ferent from  that  of  the  cystocercus  of  most  Ta'iiia.  Instead  of  unfold- 
ing like  the  finger  of  a  glove,  the  neck  of  the  scolex  first  emerges  in  the 
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form  of  a  loop.  While  in  this  position  the  head  lies  close  beside  the 
base  of  the  neck  in  the  vicinity  of  the  contractile  bulbs.  The  head  is 
released  by  a  simple  straightening  of  the  neck,  which,  at  its  base,  a 
short  distance  back  of  the  contractile  bulbs,  remains  attached  to  the 
head  part  of  the  blastocyst.  In  this  specimen,  after  the  head  of  the 
scolex  was  released,  the  anterior  part  or  head  of  the  blastocyst  con- 
tinued for  some  time  working  backward  and  forward  on  the  neck  of 
the  scolex  like  a  movable  barrel  on  a  stationary  piston.  Considerable 
pressure  was  applied  for  the  purpose  of  making  the  scolex  separate 
entirely  from  the  blastocyst,  but  without  causing  it  to  break  loose. 
Wheu  pressed  out  as  far  as  it  would  go,  it  could  be  seen  that  there  was 
an  unbroken  continuity  between  the  scolex  and  the  blastocyst.  The 
posterior  tapering  end  of  the  scolex,  however,  was  clothed  with  straight, 
fine,  hair-like  bristles  like  those  noticed  in  an  embryo  Ithynt  liobothrinm. 

The  bothria  are  four  in  number,  in  opposite,  lateral  pairs,  spreading 
from  the  front  of  the  head.  They  are  quite  mobile,  sometimes  with  the 
sucking  disks  turned  forward,  sometimes  backward,  and  with  a  retract- 
ile proboscis,  armed  with  long,  slender,  slightly  recurved  hooks, 
belonging  to  each  bothrium.  The  proboscides  were  everted  but  a  short 
distance,  but  they  were  apparently  fully  developed.  The  proboscis 
sheaths  are  spiral  and  the  contractile  bulbs  slender.  A  reticulated 
system  of  vessels  in  the  margins  of  the  bothria  and  sinuous  longi- 
tudinal vessels  behind  the  contractile  bulbs  and  near  the  edges  of  the 
blastocyst  were  made  out  in  the  living  specimen. 

In  a  specimen  which  was  lightly  stained  with  carmine  and  placed  in 
glycerine,  the  scolex  and  body  part  of  the  blastocyst  are  red,  while  the 
globular  head-like  part  of  the  blastocyst  is  golden  yellow,  the  staining 
fluid  only  showing  faintly  in  some  longitudinal  central  vessels.  This 
same  part  in  unstained  specimens  in  alcohol  is  yellowish  and  more 
opaque  than  the  body,  which  is  white  with  a  faint  bluish  tinge. 

The  development  of  this  form  at  this  period  differs  from  that  of 
Rhynchobothrium,  in  that  the  blastocyst  is  retained  as  a  part  of  the 
scolex  after  the  latter  is  released.  I  have  repeatedly  tried  the  experi- 
ment of  opening  blastocysts  of  these  two  types,  with  the  results  in 
every  case  the  same.  In  the  one  case  the  embryo  does  not  seem  to 
have  any  permanent  connection  with  the  blastocyst  when  the  walls  of 
the  latter  are  broken;  in  the  other,  the  embryo  can  not  be  removed 
from  the  blastocyst  without  breaking  a  connecting  bond.  The  finding 
of  a  specimen1  in  the  intestine  of  a  sting  ray  (Trygon  eentrura)  proves 
that  the  blastocyst  maintains  its  connectiou  with  the  embryo  for  some 
time  and  through  many  vicissitudes.  It  is  highly  probable  that  it 
thus  forms  a  part  of  the  adult  strobile,  or  at  least  remains  attached  as 
a  nutritive  vessel  until  absorbed  by  the  growing  strobile. 

Following  are  brief  excerpts  from  memoranda  made  on  some  of  the 

1  United  States  Fish  Commission  Report,  1897,  p.  861,  pi.  xv,  fig.  2. 
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foregoing  lots,  either  at  time  of  collecting  or  in  the  subsequent  exami- 
nations of  them  incident  to  the  work  of  identification.  These  notes  I 
shall  arrange  under  the  head  of  the  several  hosts: 

1.  Pomatomus  saltatrix. — Cysts  containing  this  parasite  are  of  fre. 
quent  occurrence  in  this  host.  They  usually  occur  in  elongated  cysts 
lying  on  the  viscera,  in  the  mesentery,  sometimes  embedded  in  the  liver. 
I  find  among  my  notes  mention  of  one  which  had  the  exceptional  posi- 
tion of  being  under  the  submucous  coat  of  the  stomach.  The  length  of 
this  blastocyst  was  25  mm.  It  was  rolled  up  irregularly  into  a  round 
mass. 

Usually  these  cysts  can  be  readily  recognized  from  those  containing 
Ehynchobothrium  larva  by  their  more  slender  habit,  and,  where  the 
outline  of  the  contained  blastocyst  can  be  distinguished,  by  the  neck- 
like constriction  near  one  end  which  separates  the  subglobose  head 
portion,  in  which  the  embryo  lies,  from  the  elongated  body  of  the 
blastocyst.  The  blastocyst  is  sometimes  very  long  and  does  not  seem 
to  bear  any  special  relation  to  the  size  of  the  embryo,  which,  when  fully 
developed,  does  not  exhibit  much  variation  in  size.  The  longest  cyst 
from  the  bluefish  of  which  I  have  made  measurements  is  55  mm. ;  ante- 
rior part,  3  in  diameter,  elongating  to  6;  posterior  part,  1.1  in  diameter. 
After  twenty-four  hours  in  water  one  of  these  blastocysts  measured 
92  mm.  in  length.  In  one  lot  of  cysts  examined  in  alcohol,  among  the 
usual  elongated  forms  was  one  oval  cyst,  which  contained  a  dark 
brown  mass  of  waxy  consistency,  in  which  a  blastocyst  of  a  synbothrium 
was  found.  The  posterior  part  of  the  blastocyst,  instead  of  being 
elongated,  was  contracted  to  5  mm.  in  length,  and  was  2.25  mm.  in 
breadth. 

2.  Gynoscion  regalis. — I  have  not  found  this  parasite  of  frequent 
occurrence  in  the  squeteague.  When  they  do  occur,  they  have  the 
same  appearance  as  those  of  the  bluefish.  Dimensions  of  alcoholic 
specimen:  Length  of  blastocyst,  27  mm.;  length  of  anterior  portion, 
6;  diameter  of  anterior  portion,  2.5;  diameter  of  elongated  posterior 
portion,  2;  length  of  embryo,  approximate,  4.6;  breadth  of  head  (com- 
pressed), 0.4S;  diameter  of  neck,  0.17;  length  of  contractile  bulbs, 
1.4 ;  length  of  slender  hooks  on  proboscis,  0.0(1  to  0.08.  Color  of  head 
portion  yellowish  brown,  elsewhere  whitish. 

3.  Scomberomorus  cavalla,  8.  regalis,  &  maculatus. — This  parasite 
appears  to  be  of  frequent  occurrence  in  these  fish.  I  have  not  had 
the  opportunity  of  examining  many  of  these  fish,  but  all  that  I  have 
examined  have  had  a  number  of  these  parasites  in  elongated  cysts  on 
the  viscera.  One  specimen  from  S.  maculatus  was  found  with  a  mass 
of  carbonate  of  lime  in  the  posterior  part  of  the  blastocyst. 

4.  Pomolobus  med iocris. — A  blastocyst,  with  everted  embryo  attached, 
from  the  peritoneum  of  this  fish,  was  very  active  when  first  removed 
from  the  yellowish-white  cyst,  varying  in  length  within  short  intervals 
from  9  to  20  mm.    The  globular  anterior  portion  from  which  the  head 
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and  neck  of  the  embryo  were  released  was  the  most  changeable,  its 
walls  being  well  supplied  with  contractile  tissue. 

Dimensions  of  alcoholic  specimen:  Length  of  posterior  elongated 
portion,  7.1  mm. ;  diameter  of  same,  0.9 ;  diameter  of  globular  anterior 
portion,  1.5;  breadth  of  head  of  embryo,  0.47;  diameter  of  neck,  0.2; 
length  of  longest  hooks,  0.08;  length  of  small  hooks,  0.013. 

5.  Paralichthys  dentatus. — The  single  specimen  which  1  have  from 
this  host  presents  some  differences  from  those  from  other  hosts  and  may 
differ  from  them  specifically.  A  sketch  was  made  of  the  living  specimen, 
but  no  other  notes  made  at  time  of  collecting.  The  sketch  shows  the 
usual  division  of  the  elongated  blastocyst  into  an  anterior  subglobular 
portion  containing  the  embryo  and  an  elongated  posterior  portion — the 
latter  about  three  and  a  half  times  the  length  of  the  former  when  at  rest. 
When  compressed,  there  is  brought  into  view  an  interiorprolongation  of 
the  posterior  part,  which  extends  into  the  anterior  portion,  occupying 
about  the  posterior  fourth  of  that  part,  while  the  embryo  is  confined  to 
the  anterior  fourth  of  the  same  part.  Two  prominent  sinuous  vessels 
are  seen  in  the  anterior  part  lying  one  on  each  of  the  lateral  margins — 
when  compressed  (fig.  8).  Unfortunately  the  alcohol  had  evaporated 
from  this  specimen  when  I  came  to  study  it  for  identification,  and  it  was 
in  very  poor  condition.  The  hooks  were  dark  red.  This  I  think  must 
be  due  to  changes  with  the  drying  of  the  specimen,  since  I  find  no  men- 
tion of  such  fact  among  my  notes.  If  the  hooks  had  been  red  in  the 
living  worm,  that  fact  would  hardly  have  been  overlooked,  although  but 
superficial  examination  was  made  of  it  at  that  time.  The  breadth  of 
the  head,  alcoholic,  isO.-Mi  m. ;  diameter  of  neck,  0.12.  The  largest  hooks 
are  not  well  shown ;  length  of  such  hooks  as  were  seen,  near  base  of  pro- 
boscis, O.O.'iS.  This  is  much  less  than  length  of  characteristic  long 
slender  hooks  in  this  species,  but  not  contradictory  of  that  species,  since 
some  hooks  near  base  of  proboscis  in  typical  specimens  may  be  found 
having  such  dimensions  as  this. 

6.  Trygon  centrum. — Found  on  three  occasions  in  this  host,  where  its 
presence  must  be  regarded  as  accidental  (Xenosite,  van  Beneden).  One 
examined  as  alcoholic  specimen ;  proboscides  fully  extended  and  exhib- 
iting characteristic  hooks;  at  base  hooks  resemble  those  figured  iu  my 
paper  in  the  United  States  Fish  Commission  report  for  1887;  elsewhere 
hooks  long  and  slender,  about  0.06  mm.  in  length;  standing  nearly  at 
right  angles  to  the  proboscis,  and  having  the  appearance  of  being  in 
whorls  instead  of  spirals,  with  about  ten  hooks  in  a  whorl. 

The  cysts  from  one  stingray  were  hard,  with  a  yellowish- white  gran- 
ular deposit,  appearing  to  be  undergoing  degeneration,  but  with  larva! 
developed  in  them. 

7.  Mustelus  cnim  Found  at  two  different  times  in  this  host.  Speci- 
mens identical  with  those  found  in  sting  ray,  large  hooks  slightly  bifur- 
cate; this  character  also  seen  in  hooks  of  specimens  from  other  hosts. 
Measurements  of  living  specimen :  Length  of  cyst,  5  mm. ;  diameter,  3; 
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length  of  blastocyst,  about  20;  breadth  of  head  of  embryo,  0.72;  diam- 
eter of  neck,  0.2;  length  of  bulbs,  0.9;  length  of  hooks,  0.06.  Tlie 
anterior  portion  of  blastocyst  was  oval,  with  about  three  constrictions 
posteriorly,  giving  it  a  somewhat  chrysalis  outline.  The  length  of  the 
head  and  neck  of  embryo  in  one  instance,  4.5  mm. ;  in  another,  5.2. 

Hill1  has  examined  some  of  the  developmental  stages  of  a  Synboth 
rium  agreeing  closely  with  published  descriptions  of  S.JilUcolle,  which 
he  finds  in  the  peritoneum  surrounding  the  intestine  of  the  jewfish 
(Sciwna  aquila). 

The  following  conclusions  are  reached  by  that  author: 

1.  The  so-called  blastocyst  or  endocyst  is  the  serial  homologue  of 
the  caudal  vesicle  of  the  Cysticerci. 

2.  The  wall  of  the  invagination  sac  represents  the  body  of  these 
forms. 

3.  The  scolex,  consisting  of  head  and  neck,  arises  from  the  bottom  of 
tbe  invagination  sac,  as  a  knob-shaped  process,  which,  by  subsequent 
elongation  and  differentiation,  gives  rise  to  the  fully  formed  scolex. 

EXPLANATION  OF  PLATES. 

Many  of  the  figures  were  drawn  with  the  aid  of  an  Abbe  camera  lucida,  mounted 
on  a  Zeiss  stand  No.  VII. 

Where  not  expressly  Btated  otherwise,  it  is  to  be  understood  that  the  sketches  are 
made  from  alcoholic  specimens. 

Plate  V,  figs.  8-11,  were  drawn  by  Mrs.  M.  B.  Linton,  other  figures  by  the  author. 

Plate  I. 

Ligula  ckilomycteri,  from  spleen  of  Chilomycterus  geometricua. 

1.  Anterior  end  of  specimen.    Enlarged  three  times. 
Larval  dibothrium  (?)  from  cyst  in  Sarda  aarda, 

2.  Entire  specimen.    Enlarged  eighteen  times. 

3.  Posterior  end  of  same,  cleared  in  oil  of  cloves,  enlarged  about  fifty  times. 

Larval  Echeneibothria.  f 

4.  Scolex  of  specimen  from  intestine  of  IAmanda  ferruginea.  Enlarged  two  hun- 
dred and  twenty-five  times. 

5.  Specimen  from  intestine  of  Lophiua  piscaloriua,  showing  pseudosegment,  life. 
Enlarged  twelve  times. 

6.  Specimen  with  head  retracted  from  gall  bladder  of  Cynoacion  regalia,  life. 
Enlarged  sixty  times. 

7.  Specimen  from  same  hoBt,  myzorhynchns  funnel-shaped,  life.  Enlarged  sixty 
times. 

8.  Specimen  from  gall  bladder  of  C.  regalia,  r  red  spots,  life.  Enlarged  thirty-six 
times. 

9.  Scolex  from  same  host,  head  retracted,  life. 

10.  Scolex  from  same  host,  myzorhynchns  extended,  life. 

11.  Abnormal  specimen  from  gall  bladder  of  C.  regalia,  life.  Enlarged  twelve 
times. 

12.  Specimen  from  gall  bladder  of  C.  regalia,  compressed,  life.  Enlarged  twenty- 
four  times. 
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13.  Anterior  end  of  head  of  same,  compressed,  life.  Enlarged  two  hundred  and 
twenty -five  times,  b  b,  bothria;  p.  myzorhyitchn* ;  r,  ,\  vessels  of  water  vascular 
system;  e,  calcareous  hodies. 

14.  Specimen  from  intestine  of  Paralichthys  dentatus,  contracted,  life. 

15.  Abnormal  specimen  from  same  host;  a,  posterior  end  contracted,  life. 

Plate  II. 

Phyllobothrium  loliginis,  from  the  squid  (Ommastrephes  illecebrosus) 

1.  Specimen  slightly  compressed  and  enlarged,  life. 

2.  Sketch  of  specimen  lying  in  water,  life. 

3.  Scolex  with  one  bothrium  flattened  on  bottom  of  dish,  life. 

4.  Scolex  compressed  and  magnified.  p,  myzorkynchus :  b  b,  bothria;  (',  vessel  of 
water  vascular  system,  life. 

5.  Single  bothrium,  enlarged,  life. 

6.  Anterior  end  of  bothrium,  showing  auxiliary  suckers,  life. 

7.  Very  young  scolex,  magnified,  life. 

8.  Another  young  scolex,  showing  difierent  state  of  contraction,  lifw. 

9.  Another  young  scolex  with  bothria  retracted;  b,  posterior  edge  of  bothrium, 
natural  Bize. 

Thysanocephalum,  species  from  the  squid  (Ommastrephes  illecebrosua). 

10.  Lateral  view  of  scolex.    Enlarged  two  hundred  and  twenty-five  times. 

11.  Antero-marginal  view  of  same.   Enlarged  two  hundred  and  twenty-five  times. 

Mhynchobothrium  larvce. 

12.  Part  of  proboscis  and  hooks  of  specimen  from  cyst  in  Centropristes  striatue;  a  b, 
hooka  from  opposite  sides  of  proboscis  near  apex.    Enlarged  three  hundred  times. 

13.  Cyst  (c)  with  blastocyst  (b)  and  embryo  (e)  from  Caranx  chryaus.  Enlarged 
eighteen  times. 

14.  Embryo  of  same  released  from  blastocyst  and  enlarged. 

15.  Portion  of  proboscis  of  same,  highly  magnified. 

16.  Cyst  (c),  blastocyst  (&),  and  embryo  (e)  from  Anguilla chrysypa ;  m,  hyaline  mem- 
brane surrounding  the  blastocyst.   Enlarged  fifteen  times. 

Plate  III. 

Mhynchobothrium  larva. 

1.  Embryo  removed  from  cyst,  peritoneum  of  Anguilla  chrysypa.  Enlarged  fifteen 
times,  life. 

2.  Cyst,  blastocyst,  and  embryo  from  Microgadue  tomcod.  Enlarged  fifteen  times, 
life. 

3.  Cyst,  blastocyst,  and  embryo  from  Prionotus  evolans.  Enlarged  twenty  times, 
life. 

4.  Embryo  removed  from  cyst  (fig.  3).    Enlarged  twenty-four  times,  life. 

5.  Ten  hooks  from  proboscis  of  embryo  (fig.  4).  Enlarged  three  hundred  and 
seventy-five  times. 

6.  Hooks,  base  of  proboscis  of  embryo  from  cyst  in  Menticirrus  saxatilis.  Enlarged 
two  hundred  times. 

7.  Hooks,  base  of  retracted  proboscis  of  embryo  from  cyst  in  Macrurus  bairdii. 
Enlarged  two  hundred  times. 

8.  a  to  /,  hooks,  proboscis  of  embryo  from  cyst  in  Phycis  chuss.  Enlarged  three 
hundred  times. 

9.  Two  hooks  from  proboscis  of  embryo  from  cyst  in  Stenotomus  chrysops.  En- 
larged about  three  hundred  times. 
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10.  Cyst  with  blastocyst  and  embryo  from  Stenotomua  chrysopa.  Enlarged  twenty- 
two  times,  life. 

11.  Embryo  removed  from  cyst  (fig.  10).    Enlarged,  life. 

12.  a  and  6,  parts  of  proboscis  of  same  (fig.  11),  showing  retractor  muscles  (r  m) 
and  granular  ribbon  (g)  through  the  transparent  walls.  Enlarged  two  hundred  and 
twenty-five  times,  life. 

13.  Optical  section  of  contractile  bulb  of  embryo  shown  in  fig.  11,  showing  inser- 
tion (m)  of  retractor  muscle  of  proboscis,  life. 

14.  Rhynchobothrium  from  intestine  of  Carcharias  Uttoralis.    Enlarged  ton  times. 

15.  Part  of  body  of  Banie  showing  racemose  bodies.  Enlarged  two  hundred  and 
twenty-five  times. 

16.  Hooks  from  retracted  proboscis  of  same,  large  hook  near  base,  small  hook  near 
middle  or  toward  apex  of  proboscis.    Enlarged  three  hundred  times. 

17.  Embryo  from  cyst  in  Fomatomus  saltatrix.    Enlarged  three  times. 

18.  Lateral  view  of  head  of  same.    Enlarged  twenty-seven  times. 

19.  Hooks  from  retracted  proboscis  of  same.   Enlarged  three  hundred  times. 

Plate  IV. 
Rhynchobothrium  larva. 

1.  Cyst  with  blastocyst  and  embryo  from  Cynoacion  regalia.  Enlarged  eighteen 
times,  life. 

2.  Blastocyst  from  Mustelus  canis.    Enlarged  three  times. 

Rhynchobothrium  heteroapine,  Linton,  from  Anguilla  chryaypa. 

3.  Blastocyst  (6)  inclosed  in  a  hyaline  envelope  (fc)  and  containing  an  embryo  (e). 
Enlarged,  life. 

4.  Embryo  removed  from  blastocyst  (fig.  3).    Enlarged  twenty-two  times,  life. 

5.  Contractile  bulb  and  beginning  of  proboscis  sheath,  diagrammatic  representa- 
tion of  diagonal  muscles,  life.   From  embryo  (fig.4j. 

6.  Optical  section  of  same:  a,  proboscis  sheath ;  b,  wall  of  bulb ;  c,  central  cavity 
filled  with  fluid  which  is  forced  out  into  the  proboscis  sheath  by  the  contraction  of 
the  muscular  walls  of  the  bulb,  thus  causing  the  proboscis  to  unroll ;  d,  retractor 
muscle  inserted  on  the  wall  of  the  bulb  and  attached  to  the  tip  of  the  proboscis. 
The  contraction  of  the  longitudinal  fibers  of  this  muscle  retracts  the  proboscis,  life. 

7.  Anterior  end  of  bulb,  optical  section,  more  enlarged,  letters  same  as  in  fig,  6. 

8.  Hooks  from  proboscis  of  embryo  (fig.  4).   Enlarged  three  hundred  times. 

Rhynchobothrium  impariapine,  Linton,  from  Lophiua  piecatoriua. 

9.  Cyst.   Enlarged  about  three  times,  life. 

10.  Blastocyst  from  same,  compressed  to  show  embryo.   Enlarged  nine  times,  life. 

11.  Embryo  with  blastocyst  attached  as  nutrient  vessel.   Enlarged  six  times,  life. 

12.  Hooks  from  proboscis  of  same.   Enlarged  three  hundred  and  forty  times. 

Rhynchobothrium  apeciosum,  new  species. 

13.  Embryo  removed  from  cyst,  peritoneum  of  Pomatomus  saltatrix.  Enlarged 
three  times,    a,  bothriam.    Enlarged  six  times. 

14.  Optical  section  of  neck  of  living  specimen  from  P.  saltatrix.  Enlarged  eight- 
een times,  c,  cuticle;  #1.,  granulo-fibrous  layer;  vl.,  vascular  layer;  lm.,  longitudinal 
muscles;  Pm.,  parenchyma;  ah.,  proboscis  sheath;  rm.,  retractor  muscles  of  probos- 
cides ;  Pr.,  retracted  proboscis. 
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Plate  V. 

Shynckobotkrium  specioauvi,  new  species. 

1.  View  of  portion  of  proboscis  near  baBe.  Specimen  from  P.  aaltatrix.  Enlarged 
two  hundred  and  twenty-fivo  times. 

2.  ObverBe  side  of  proboscis  from  that  shown  in  fig.  1,  near  apex. 

3.  Apex  of  proboscis  partly  retracted,  optical  section  diagrammatic.  Specimen 
from  P.  saltatrix. 

4.  Fart  of  proboscis  of  embryo  removed  from  cyst  in  Tyloaurus  caribbceub.  Enlarged 
two  hundred  and  twenty-five  times. 

5.  Obverse  side  of  proboscis  shown  in  fig.  4. 

6.  Group  of  hooks  seen  through  walls  of  sheath,  proboscides  retracted ;  specimen 
from  cyst  in  Cynoscion  regalis.    Enlarged  two  hundred  and  twenty-five  times. 

7.  Plexus  of  vessels  of  water  vascular  system  in  edge  of  bothrium.  Specimen 
from  P.  saltatrix.    Enlarged  one  hundred  and  fifty  times,  life. 

Mkynckohotkrium  attenuatum,  Rudolphi,  from  Xiphias  gladiut. 

8.  Sketch  of  living  specimen  in  water.    Enlarged  three  times. 

9.  Diagram  of  front  view  of  head,  showing  bothria  and  arrangement  of  probos- 
cides. 

10.  Diagram  of  proboscis,  sheath,  contractile  bulb,  and  retractor  muscle. 

11.  View  of  proboscis.    Enlarged  twenty-seven  times,  life. 

Plate  VI. 

Otobothrium  dipsacum,  new  species,  from  Pomatomue  saltatrix. 

1.  Embryo  removed  from  blastocyst,  a,  ciliated  organs  of  bothria  (shown  enlarged 
in  figs.  4,  5).    Enlarged  twenty-seven  times. 

2.  Two  transverse  rows  of  hooks  on  proboscis.    Enlarged  three  hundred  times. 

3.  Obverse  side  of  proboscis  from  that  shown  in  fig.  2. 

4.  Ciliated  organs  (rudimentary  sense  organs?)  of  bothria.  Enlarged  two  hundred 
and  twenty-five  times. 

5.  The  same  invaginated. 

Teirarhynchua  larvce. 

6.  Optical  section  of  cyst  with  blastocyst  and  embryo  from  Mustelus  cams.  Enlarged 
eighteen  times,  life. 

7.  Portion  of  proboscis  of  larva  from  stomach  wall  of  M.  cania.  Enlarged  three 
hundred  times. 

8.  Cyst  with  embryo  from  Chwtodipterua  faber.  Magnified. 

9.  Portion  of  proboscis  from  embryo  of  same.    Enlarged  three  hundred  times. 

10.  Cyst  and  blastocyst  from  peritoneum  of  Stromateus  triacanthua.  Enlarged 
twenty-two  times,  life. 

Tetrarhyndh.ua  bisulcatum,  Linton. 

11.  Cyst,  blastocyst,  and  embryo  from  Paraliehthya  dentatua.    Enlarged  fifty  times. 

12.  Scolex  from  cyst  in  stomach  wall  of  Cynoscion  regalis.  Enlarged  thirty-two 
times. 

13.  Portion  of  proboscis  of  specimen  from  G.  regalis.  a,  hooks  from  opposite  sides  of 
proboscis.   Enlarged  three  hundred  times. 

14.  Base  of  proboscis  of  scolex  from  pylorus  of  Tetrtmarce  occidentalis.  Enlarged 
three  hundred  times. 

15.  Posterior  end  of  scolex  of  same.    Enlarged  fifty  times. 
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Plate  VII. 
Tetrarhynchus  erinaceue,  Benedei. 

1.  Embryo  attached  to  blastocyst,  from  peritoneum  of  Cynoscion  regalia.  Enlarged 
three  times. 

2.  Head  and  neck  of  same.    Enlarged  fifteen  times. 

3.  Portion  of  proboscis  of  Bame,  apex.    Enlarged  two  hundred  times. 

4.  Portion  of  proboscis  of  same.    Enlarged  four  hundred  times. 

5.  Hooks,  specimen  from  C.  regalia,  proboscides  retracted.  Enlarged  two  hundred 
and  twenty-five  times. 

6.  Head  and  neck  of  specimen  from  cyst  in  Pomatomua  aaltatrix.  Enlarged  fifty 
times. 

7.  Portion  of  proboscis  of  same.    Enlarged  two  hundred  and  twenty-five  times. 

8.  a  and  b,  hooks  on  opposite  sides  of  proboscis  of  same,  drawn  to  same  scale. 
Enlarged  fifty  times. 

Tetrarhynchus  elongatue,  Wagener. 

9.  Part  of  a  blastocyst  from  liver  of  Mola  rotunda.  Enlarged  one  and  one-half 
times. 

10.  Scolex  liberated  from  inclosing  walls  of  blastocyst,  but  with  slender  portion 
of  blastocyst  still  attached. 

11.  Scolex  showing  prolonged  anterior  ends  of  the  bothria,  making  hookless  bases 
to  the  proboscides.    Enlarged  six  times. 

12.  a  to  g,  hooks  seen  through  walls  of  the  proboscis-sheaths.  Enlarged  two  hun- 
dred and  twenty-five  times. 

Plate  VIII. 
Tetrarhynchus  bicolor,  Bartels. 

1.  Scolex  from  Xiphias  gladius.    Enlarged  three  times. 

2.  Scolex  from  Coryphcena  hippurus.    Enlarged  six  times. 

3.  Scolex  from  Galeocerdo  tigrinua.    Enlarged  six  times. 

4.  Proboscis  toward  apex  of  specimen,  shown  in  fig.  3.  Enlarged  two  hundred  and 
twenty -five  times. 

5.  View  of  base  of  proboscis  of  specimen  from  f'archarinm  obscurua.  Enlarged 
three  hundred  times. 

6.  Same  specimen  view  of  proboscis  near  apex.    Enlarged  three  hundred  times. 

Synbofhrium filicolle,  Linton. 

7.  Blastocyst  from  Cynoscion  regalia.    Enlarged  one  and  one-half  times. 

8.  Anterior  end  of  blastocyst  compressed,  specimen  from  Paralichthya  dentatus. 
Enlarged  fifteen  times,  life.    Inked  from  pencil  sketch  by  Murgaret  B.  Lintou. 

9.  Portion  of  proboscis,  specimen  from  Muatelus  cania.  Enlarged  three  hundred 
times. 

10.  Portion  of  proboscis  toward  apex,  specimen  from  Trygon  centrura.  Enlarged 
three  hundred  times. 

11.  Hooks  from  proboscis  of  specimen  from  Cynoacion  regalia.  Enlarged  three 
hundred  times. 

12.  Hooks  from  proboscis  of  specimen  from  Pomatomua  saltatrix — a  near  base,  b 
middle,  c  toward  apex.    Enlarged  three  hundred  times. 
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Ligula  and  Larval  Echeneibothria. 

Fofi  EXPLANATION  OF  PLATE  SEE  PAGES  820,  821 . 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XIX    PL.  LXII 


Phyllobothrium,  Thysanocephalum,  and  Rhynchobothrium  Larwe. 
fo«  explanation  of  plate  see  page  821. 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XIX    PL.  LXIII 


Rhynchobothrium  Larvae. 
For  explanation  of  plate  see  pages  821,  822. 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XIX    PL.  LXIV 


Rhynchobothrium  Larvae,  Rhynchobothrium  heterospine,  Rhynchobothrium 
imparispine,  and  rhynchobothrium  speciosum. 

For  explanation  of  plate  see  page  822. 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XIX    PL.  LXV 


Rhynchobothrium  speciosum  and  Rhynchobothrium  attenuatum. 
for  explanation  of  plate  see  page  823. 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XIX    PL.  LXVI 


OTOBOTHRIUM  D1PSACUM,  Tetrarhynchus  Larvae,  AND  Tetrarhynchus  BISULCATUM. 
For  explanation  of  plate  see  page  823. 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XIX    PL.  LXV1I 


Tetrarhynchus  erinaceus  and  Tetrarhynchus  elongatus. 

For  explanation  of  plate  see  page  824. 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XIX    PL.  LXVIII 


Tetrarhynchus  bicolor  and  Synbothrium  filicolle. 

For  explanation  of  plate  bee  page  824. 
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Abbott,  C.  C,  on  hibernating  mammals.  108 

Abbott,  W.  L.,  birds  collected  by   677 

insects  collected  by   695 

Abbottornis  cba-bert   692 

Abelmoschus  esculentus   730 

Abies   773,774 

canadensis   774 

excelsa   774 

Abietineee   773 

Abingdon  Island,  birds  occurring  on . . .  477 

Abntilon   729 

Acacia   739 

aneura   739 

arabica   740 

annate   739,740 

calamifolia   739,740 

camellia   740 

catechu   739 

constricta   739 

decorrens    739 

greggi   739 

implexa   739 

linearis-   739 

longifolia   739,740 

Iophantha   739 

pendula   740 

pycnantha   740 

stenophylla   740 

Acalypha   765 

marginata   765 

Acanthacete   760 

Acanthococcus  aceris   735 

Acanthocottus  seneus   788, 800 

Acanthodesma,  new  genus  _   271 

perarmata,  new  species  271 

Acanthosoma  distinctom   257 

scutellatal   267 

Acanthosomina   257 

Acanthus   760 

Accipiter  francesii   683 

madagascariensis   683 

Acer   735 

campestre  735 

dasycarpum   736 

negundo   735 

pennsylvanicum   736 

pseudoplatanus   735 

rubrum   736 

saccharinum   736 

Acera   344 

Achatina  californlca   355 

Achllida   281 

Achilus   281 

Achras  sapota   755 

Aclerda  subtenanea   783 
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Aclis   314 

acuminata   330 

new  species   313 

?  doubtful  species   314 

prominens   330 

?  new  species   314 

simiUima   317 

?  teres,  new  species  —   314 

Acmeea  mitra   377 

patina   377 

pelta   377 

persona   377 

scabra   377 

Acrilla   320 

leroyi   328 

Acrothele  714,716 

bellula   718 

new  species   716 

decipiens,  new  species  716, 718 

ActeBonidea   329 

Actodromas  minutilla   631 

Acus   313 

Adiantum    785 

Adoretus  umbrosus   696,703 

JEgialites  semipalmatns   628 

JEgialitis   463,627 

bifrontata   680 

semipalmata   474 

tenella   681 

tenellus   681 

thoracica   681,682 

varia   681,682 

varius   681 

^Elia  fieberi   259 

^luropus  _   783 

lsBvis   783 

pubescens     783 

.^Enaria  assimulans   257 

lewisi   258 

iEsculus  californica   735 

Mppocastannm   735 

^sopus   312,328 

Bteamsii  _   328 

.Estrelata   463,648 

ascertained  range  of   648 

phceopygia   467, 

473,474,476,480,648,649 

sandwichensis   648,649 

MthxLB  nigropiceus   256 

Agapornis  madagascariensis   685 

Agassiz,  Alexander,  on  dredgings  off 
west  coast  of  Central  America  to  Gal- 
apagos  666 

Agave   777 

americana   777 
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Agaverigida   777 

Ageratum   753 

Agonidce   440 

Agropyrum   783 

campestre   783 

Agrypnus  f uscipes   696 

insularis   696 

AIra   782,783 

spicata   783 

Alalia  turrita,  new  species   321 

Alagon  Tukukh   238 

Alandidas   688 

Albatrota,  birds  collected  by   459,488, 

488,493,503,517,525,530, 
541,549,552,559,613,640 

fishes  collected  by   403 

Albemarle  Islands,  birds  occurring  on.  469 

Albizzia   739 

lophantha   740 

Alcedlnidse   687 

Alcedo  cristata   687 

Alectrcenas  madagascariensis   683 

Alepidosaurus  tesculapius   343 

Aleurites  moluccana   765 

Aleuropus   783 

Allamanda   757 

Alnus   788 

communis   768 

glutinosa   768 

Aloe   778 

angulata   778 

saponaria   778 

umbellata   778 

varlegata   778 

Aloysia   780 

Alpine  marmot   229 

parasites  of   220 

Alsophila   784 

colensoi   784 

Alternanthera   761 

Alteraatus  var.  ?  nigromontanus   357 

Alutera  schcepfli   787, 788, 789, 793, 798 

Alvania  pariana,  new  species   321 

Amarantacese   761,777 

Amaryllis   777 

Amanropsis  acalanus   329 

Amblysomiens   •* 

Amblyspira   814 

doubtful  species   314 

prominens   330 

new  species   314 

teres,  new  species   314 

Amelancbier  canadensis   744 

American  moles,  list  of  works  relating 

to   108 

revision  of   1 

works  in  which  dis- 
cussed  107 

Amherstia  nobilis   738 

Amnicola   370 

orizabensis   370 

protea   376 

quatemalensis   370 

Amorpha   737 

Ampelidaceee   734 

Ampelopsifl  veitchii   731 
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Amphlbolips  125,128 

aciculata   125 

acuminata,  new  species. . .  126 

coccinete   125 

spongifica   125,136 

tmctori®,  new  species   135 

trizonata,  new  species   125 

Amphionyeha   399 

flammata   398 

suturalis,  new  species   398 

Amygdalus  persica   740 

Anacardiaceffi   736 

Anacardium  occidentale   737 

Anacbis   312 

Anamlukh   245 

Ananas  ananas   776 

sativus   776 

Anarrhichas  lepturus   248 

Anas  aberti   467 

aurita   679 

bahamensis   612 

brevipennis   678 

erythrorhyncha   678 

maculirostris  614,664 

querquedula   614 

versicolor  614,664 

wyvilliana   467 

Anasatristis   261 

Anatidee  613, 678 

Andricus  _   116 

apicalis,  new  species   120 

chrysolepidis   129 

new  species   119 

congregatus,  new  species   119 

coxii   129 

dasydactyli   118 

new  species   117 

ezoavatus,  new  species   121 

imbrecaria?,  new  species   122 

morrisoni,  new  species   116 

murtfeldt®,  new  species   117 

pacificus,  new  species   118 

perplezus,  new  species   122 

rileyi,  new  species   121 

wisliceni,  new  species   119 

Andromeda   754 

Andropogon   783 

Angreecum   776 

eburneum  var.  virens.   776 

sesquipedale   776 

Anguilla   794 

chrysypa   787,794,821,822 

rostrata   788,799 

Anisops  scutellaris   275 

Anisospira   348,353 

hyalina   353 

liebmanni   353 

strebeli   379 

new  species   353 

Annuodytes  personatus.   249 

Anodonta   370,372 

angulata   372, 373 

calif orniensis   373 

dejecta   372,373,379 

mearnsiana    372 

Anomia  simplex   326 
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Anomia  umbonata  -   331 

new  species   325 

Anomoneura  -  -  —   285 

mori   296 

Anonacherlmolia..   727 

muricata  ----  727 

tripetala   727 

squamosa  -----  726 

Anonaceffl   726 

Anoplarchus  -  -  —  237 

alectrolophus   246,388 

Anoos   463 

ascertained  range  of   642 

f  rater   645 

galapagensis   469, 

471, 472, 473, 476, 478, 480, 642, 648, 666 

leucocapillus   644 

melanogenys   644 

rousseaui   645,646 

Btolidus   642,643,646 

tenuirostris   644 

Anthocephalus  elongatus   812 

Anthony's  mole   53 

Anthurium  lanceolatum   781 

Antillean region,  tertiary  fossils  from.  303 

Antonina  purpurea   783 

Aonidia  blanchardi   780 

fusca   740 

lauri   768 

Apeiba  tibourbon   731 

Aphrophoraalni   287 

flavipes,  new  species   289 

indentata,  new  species   290 

intermedia,  new  species. 288 

major,  new  species   287 

obliqna,  new  species   288 

Aphrophorina   285 

Aphyllon  fasciculatum   759 

Apiomorpha  baeuerleni   747 

calycina   747,748 

citrieola   747 

conica  -  .   748 

eornifex   747 

crispa   747 

dipsacif ormis   747 

duplex   747 

ellipsoidalis   747 

fletcheri   747 

glabra   748 

karschi   747 

minor   747 

munita   747, 748 

neumanni   747 

nux   747 

ovicola   748 

ovicoloides   747,748 

pedunculata   747 

pharetrata   747,748 

pileata  ;.,   747,748 

pomiformis   747 

regularis   748 

rosaeformis   747 

rugosa   747 

schraderi   747 

sessilis   747 

similis   747 
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Apiomorpha  subconica    748 

thorntoni  .....v.-;-.  747 

tricornis-  ..........  748 

umbellata  _  .'.  -   747 

urnalis   747 

variabilis  :„   748 

Apis  meUifica   696 

Aplexa..   369 

hypnorum     369 

Apocynacese.  „    757 

Apoda    3 

ApodidBB   676 

new  subfamily   676 

Appasus  japonicus   275 

Aptenodytesmagellanicus..   660,661 

Apus   671,672,674,675,676 

dubius   675 

marshii   675 

Aquifoliacese   733 

Arabis  stricta   727 

Aralia   751 

guilfoylei   751 

Araliaceae    751 

Araucaria   773 

bidwillii   773 

excelsa   773 

Araucariefe   773 

Arbelorhnia   497 

Arbutus  menziesii   754 

uva-ursi   754 

Arctium   754 

Arctostaphylos  uva-ursi   754 

Ardea   463,601 

ascertained  range  of   600 

atricapilla   679 

cinerea   601,679 

egretta   601 

gularis   679 

herodiasf   465,470,474,479,601 

ibis   679 

intermedia   680 

javanica   602 

plumbea   602 

purpurea   679 

ralloides  _   679 

sundevalli   603 

varietaB?    664 

violacea   606,664 

ArdeidEB   601,679 

Ardisia  polycephala    755 

Areca   779 

catechu   779 

glandif  ormis    779 

sapida   779 

Arenaria   463,625 

ascertained  range  of   626 

interpres-  .469, 472, 474, 477, 480, 625, 628 

Arenariidffi   625 

Argas   674 

Argyreia  speciosa   758 

Argyripnus  ephippiatus   404 

new  species ..  414 

new  genus   414 

Arionta  calif  orniensis  var.  ramentosa. .  375 

coloradoensis   340 

var.indoensis   337 
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Arionta  magdalenensia   339 

Aristolochia   762 

Aristolochiacesa   763 

Arizona,  galls  from   128, 129, 132 

porcupine  -  723 

shells  from   335, 

336, 337, 340, 341, 342,344, 352, 
353, 365, 366, 368, 369, 370, 375 

Arkansas,  coleoptera  collected  by   401 

Armeria  vulgaris   755 

Arnheim,  J.  S.,  shells  collected  hy   375 

Arocatns  melanostoma   285 

Aroideee   781 

Artamia  leucocephala   692 

Artedius  lateralis   242 

Artemisia   754 

califomica   754 

Arthropteridffi   255 

Arthur,  J.  C,  insects  collected  by   135 

Artocarpus  incisa   767 

Asarum  europseum   762 

Ascelis  attennata   748 

prsemollis   747 

AsclepiadaceBB   757 

Ashmead,  William  H.,  on  new  cynipi- 

dous  galls  and  gall-wasps   113 

Asilus   702 

Asio   463,485 

accipitrinus   586 

ascertained  range  of...   585 

galapagoensis   469, 

472, 474, 475, 476, 477, 479, 585, 586 

Asopina   257 

Asparagus   778 

horridus   778 

Aspernla  cynanchica   "53 

Aspidiotus  abietis  _    773,774 

acacias   740 

var.  propinqua   763 

var.  propinquus   740 

GBSCUli   735 

affinis   778 

albopunctatus   732 

aloes   778 

ancylus   730,735,736, 

740, 741, 744, 745, 754, 756, 766, 769, 770 

articulatua   729, 731, 

732, 735, 737, 738, 743, 748, 750, 
751, 752, 756, 759, 776, 779, 781 

atherospermffl   762 

aurantii   732, 

735, 738, 740, 743, 744, 747, 750, 753, 
757, 759, 763, 765, 768, 773, 779, 780 

betulae   768 

biformis   775,776 

var.  cattleyw   775 

var.  odontoglossi. .  775 

bossieee   737 

bowreyi   777 

buddleise   758 

caldesii   763 

camelliw   728,731,751,767 

carpodeti   744,760 

casuarinGB   771 

cerasi  —   741 

ceratonise   738 
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Aspidiotus  ceratus   740 

chamasropsia   780 

citrinua   732 

cladii   779,782 

communis    741 

comstocki   736 

convexos   732,756,767,771 

corokto   751 

cyanophylli   749,767 

cycadicola  _  774 

cydoniee   732,743 

degeneratus   728 

denticulatus   753 

destructor..  737,755,776,779,780,781 

var.fallax   745 

dictyospermi   774,779,780 

var.  jamaicen- 

sis   743,774 

diffinis  var.  lateralis   '  756 

duplex    728,732 

dysoxyli    733 

epidendri   740,775,779 

erictB   754 

eucalypti   746,772 

extensns   747 

fallax   737 

flcus   732, 

743, 748, 749, 756, 767, 775, 776, 779, 781 

fimbricatus   749 

flavescens   729 

f  odiens   740 

forbesi   738,740,741,744,745 

genistte   737 

gnidii   763 

hartii   777 

hederte   734,751,765 

hippocastani    735 

ho  wardi   741 

ilicis   769 

juglandis   767 

juglansregiaa   738,740,767 

var.  albus   741, 

743,744,756 

var.prnni   741 

kennedyte   738 

latanue   781 

lentisci   736 

longispina..   736 

longispinuB   732 

mangiferse   737 

minimus   769 

minor   781 

myrsinffl   755 

neril  726,733, 

736, 737, 740, 745, 753, 754, 756, 
759, 769. 772, 775, 778, 779, 782 

var.limonii   732 

niger   770 

obscurus   769 

ostreaaformia   740, 741 

oxyacanthie   744 

palm»   776,781 

palmarum   779,780 

pandani   781 

parlatorioides   763 

patavinus  -   742 
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Aspidiotus  perniciosus   732, 

740,741,743,744,766,768 


perseae   763 

personatus   731,735,737,738, 

743, 748, 750, 756, 767, 776, 779, 781 

phormil   778 

piricola   741 

prosopidis   739 

punicas   750,781 

quercus   769 

rapax  728,731,732, 

734, 736, 738, 740, 742, 744, 747, 749, 750, 
751,  757, 760, 764, 767, 768, 771, 772, 781 

rossi   746,757,764,779 

sabalis   780 

sacchari   782 

scutiformis   732 

smilacis   777 

sophor®   738 

sphfflrioid.es   778 

Bpinosus   728 

spurcatus   771 

subrubescens   746,763 

targionii   743 

tenebricosus   736 

thete   729 

tiliro   730 

transparent)   729 

ulmi   766 

unilobis   740 

uv»  1   735 

villosus   756 

vitis    735 

vriesdsB   777 

yucca)   778 

zonatus  -   769 

Aspidistra  -    778 

elatior   778 

variegata   778 

Aspidites  minim  as   769 

Aspidophoroides  monopterygius   237,244 

Aspisarcuseucalypti..   .  747 

Asplenium   784,785 

bulbiferum..   785 

flaccidum   785 

obtusatum  var.  lucidum   785 

Astarte  t   299 

bronnii   299,801 

carinata   301 

sinuata   301 

Astelia   778 

conninghamii   778 

Aster  axillaris   753 

Asterolecanium  arabidis   727 

aureum   776 

bambusro   783 

epacridis   746,755 

flmbriatum   738 

hederra   751 

ilicicola   768 

masBalongianuin   751 

miliaria   783 

oncidii   775,776 

palnue   780 

pustalans   729, 

734,735, 738,757,767 
qnercicola   768 
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Asterolecanium  styphelife   746,755 

urichi   779 

ventruosum   739 

Astrallum  undosum   377 

Astromycter   4 

Astromyctes   77,97 

Astromydes   77,97 

cristatus   78 

Astroscopus  y-graacum   453 

zephyrius   437 

new  species —  453 

Astyris  312,313 

Atella  philiberti   695 

seychellarum   695 

Atherlnidse   440 

Atberosperma   762 

novfflzealandiffl   762 

Atriplex   761 

canescens   761 

halimus   761 

nummularia  -   761 

vesicaria   761 

Attagenariel   591,592 

Attwater's  wood  rat   721 

Audubon,  J.  J.,  on  viviparous  quadru- 
peds of  North  America   107 

Aulacaspis   776 

boisduvalii   740,775,776,780 

cymbidii    775 

rosse  -   742,743 

tentaculatus   780 

Aulax   133 

ambrosisecola,  new  species   134 

cavicola,  new  species   134 

mulgediicola   134 

new  species   133 

sonchicola,  new  species   134 

Aulopidie   406 

Aviculopecten    672 

Avifauna  of  Galapagos  Archipelago, 

books  and  papers  on   662 

Ayres,  H.,  on  nasal  rays  in  Condylura 

cristata  -   108 

Ayres,  W.  O.,  on  Scalops  calif ornicus, 

new  species   108 

Azalea   754 

Baccharis   753 

viminea   753 

viminalis   753 

Bachman,  J.,  on  genus  Scalops   108 

on  viviparous  quadrupeds 

of  North  America   107 

Baidarsik   238 

Bailey,  V.,  shells  collected  by   339 

Baird,  S.  P.,  on  mammals  of  North 

America   107 

Baird,  W   222 

Bambusa   783 

distorta   783 

stricta   783 

Banksia   763 

australis  -   763 

integrifolia  _  _  763 

marginata   763 

serrata   763 
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Barefooted  brush  mouse   139 

Barlow,  J.  (J.,  insects  collected  by .  114, 116, 128 

Baroema   731 

crenulata   731 

Barrington,  D.,  on  a  mole  from  North 

America   108 

Barrington  Island,  birds  occurring  on .  473 

Bassettia.   128 

gemm©,  new  species   128 

pallida,  new  species   128 

Basaia  latif  olia   755 

Bathymaster  hypoplectus   345 

signatus   245 

Baur,  G.,  on  origin  of  Galapagos  Islands  665 

on  trip  to  Galapagos  Islands.  665 
Bean,  Barton  A.,  on  fishes  collected  at 
Bering  and  Copper 

islands   237 

on  fishes  collected  in 
Kamchatka  and  Ja- 
pan   381 

Bean,  Tarleton  H.,on  fishes  collected  at 
Copper  and  Bering 

islands   337 

on  fishes  collected 
in  Kamchatka  and 

Japan   381 

Bears   3 

Bell,  Robert,  on  fertility  of  land  in  Ca- 
nadian northwest  territories   108 

Belostoma  deyrollii   274 

Belostomatidae   274 

Benthonella  turbinata    330 

new  species   321 

Berberideaa  '-  —  727 

Ber beris  vulgaris   727 

Bering  Island,  fishes  collected  at-  _  237 

Bernieria  madagascariensis   690 

zosterops   690 

Betula  -   768 

alba   768 

papyrifera   768 

Beyeria  opaca   764 

Bidens   753 

Bigelovia   753 

Bignonia  -   760 

magniflca   759 

Bignoniacese    759 

Billings,  E.,  on  star -nosed  mole  of 

America   108 

Billingsella  f  estinata   715 

Bindloe  Island,  birds  occurring  on   477 

Biota  orientalis   773 

Biotrites   742 

Birds  found  upon  each  of  Galapagos 

Islands   469 

genera  of  Galapagos   433 

of  Galapagos  Archipelago   459 

occurring  on  Abingdon  Island..  477 

Albemarle  Island..  469 

Barrington  Island.  473 

Battle  Island   471 

Bindloe  Island   477 

Charles  Island   471 

Chatham  Island- ..  472 

Cowley  Island   478 
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Birds  occurring  on  Duncan  Island   470 

Hood  Island   472 

Indefatigable  Is- 
land   474 

Islands  of  Galapa- 
gos Archipelago.  478 

James  Island*.   475 

Jervis  Island   475 

Tower  Island   476 

Wenman  Island- 478 

tapeworms  of   194,213,219 

Bittium  adamsi   319 

cerithidioide   318 

prsef  ormatum   330 

new  species   318 

quadriftlatum   377 

Black  howler,  tapeworms  of   163,216 

parasites  of   220 

mole   2 

Blainville,  H.  de,  on  Sorex  aquaticus. . .  108 

Blanchard,E  _  232 

Blanchard,  Raphael   147,150,322 

Blenniidte  _   454,456 

Blennius  taenia   388 

Blenny,  new,  description  of   381 

Blepharocalyx  tweediei   749 

Blepsias  cirrhosus   241 

Blighia  sapida   735 

Blissina   262 

Bocagea   727 

Boisduvalis  lauri   763 

Bolbocoris  reticulata   256 

Bonnet  monkey,  parasites  of   322 

tapeworms  of   163,216 

Book  and  papers  on  avifauna  of  Gala- 
pagos Archipelago   662 

Boraginaceas.-   758 

Borago  officinalis   758 

Bossisea   737 

procumbens   737 

Bostrichocentrum   345,346,347,348 

tryoni   351 

veracruziana   350,351 

Bostryx-   360 

Bothriocephalusbicolor   813 

claviger   805 

Bothus maculatus   788,800,801 

Bouvardia   753 

Brachychiton   730 

Brachy  glottis  repanda   75* 

Brachyopsis  rostratus   385 

Brachyotus  galapagoensis   585,662 

palustris   586 

Brachyscelis  beyeriae   764 

Brackett,  A.  G.,  on  the  moles   108 

Brandes,  Gustave   147 

Brassia   776 

verrucosa   776 

Brattle  Island,  birds  occurring  on   471 

Braun,Max   150,222 

Brazil,  fishes  from   442 

Bremser,  J.G..   222 

Brewer's  mole   68, 76 

Brexia   744 

madagascariensis   744 

spinosa   744 
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  776 

Bromus   783 

Broughtonia   775 

sanguinea   775 

Brown  mole   40, 41 

Bruner.  Lawrence,  insects  collected  by.  136 

Brunfelsia  americana   759 

Bryophyllum  calycimim   745 

Bubonidsa.   585 

Bubulcus  ibis    679 

Buddleia  globosa  -   758 

globulosa   768 

salicifolia   758 

salicina   758 

Bulimulidee   366 

Bulimulus   354 

abbreviata   363 

alternatus   358,363 

artemesia  356,357,360,363,378,379 

baileyi  £54,358,366 

beldingi   357 

binneyi   370 

brevisaima   370 

bryanti   360 

cooperi   358 

dealbatus   374 

ragsdalei   374 

decipienB.   358 

gabbii   359 

inscendens  beldingi   357 

var.  beldingi   357 

levis   359 

montezuma   360 

nigromontanus   357,366 

pallidior  354,356 

pilula   358,359 

ramentosus   357,363,378 

spirifer   357,360 

Bufflatns   357,359 

var.  chinctaensis ...  359 

vegetus..   357 

veseyianus   360 

xantusi   358,359 

var.  levis   359 

Bulla  nebulosa   377 

Bursaria   727 

spinosa   727 

Barsera  gummifera.   733 

Barseraceee   733 

Bute©   463,470,587 

ascertained  range  of   586 

brachypterus   684 

f rondoxa   738 

galapagoensis...:   469, 

470, 472, 473, 474, 475, 477, 479, 587, 590, 664 

leucopa   587 

swainsoni   588,590 

Buteonidee   587 

Butorides   463,602 

ascertained  range  of  _  603 

atricapilla   679 

javanicus   602 

plumbeus   469,470,471, 

472, 473, 474, 475, 477, 479, 603, 603, 665 

Buxus  sempervirena  _   765 

Bytbinella   369,370 

palomaaensis   389,378 
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Cactacew   750 

Cactornis  463,466,467, 

470, 507, 510, 512, 538, 539, 543, 544, 662 

abingdoni   540,663,670 

assimilis   537,538,539,663,663,666 

barringtoni   670 

breviroatris   509,541,666.670 

grimpeur   534 

hypolenca   565,665,669 

intermedia   870 

pallida   509,546,565,566,663,665 

propinqua   508,509,670 

scandens   507, 

534, 535, 539, 542, 662, 663,670 

Cactospiza   548 

pallidas   669 

productus   669 

Cactus   750 

Cadulus   325 

dentalina   325 

parianus   331 

new  species   325 

Cascum  annulatum  var.  curtum   319 

doubtful  species   319 

instractnm   319 

Colostoma  assimile   772 


immane . 


Cailliea   739 

cinerea   739 

Cajanus  indicus   738 

Calamagrostis   782 

Calathea  vittata   776 

Calceolaria   759 

Calicalicus  madagascariensis   693 

Calidris   463,629 

arenaria  499,477,480,629 

ascertained  range  of   629 

California,  coleoptera  from  ....  394,396,398,400 

fishes  from   456 

galls  from   119, 

121,124,129,130,133,137 
shells  from..  389,340,366,368,369,373 

Californian  region,  shells  from   375 

Callicoma  serratifolia   744 

Callioatoma  _   324 

asperrimnm   323 

corbis  -   324 

gemmulatum   377 

pulcher   323 

roseomin.   324 

Callirhytis  124,130 

crassicornis,  new  species  —  130 

fructicola,  new  species   131 

lasins,new  species   132 

rhlzoxenns,  new  species   132 

vacciniifoliae,  new  species. . .  130 

CaUitris  robusta   772 

Calocoris  seticornis   267 

variabilis,  new  species   267 

Calotropis  procera     758 

Camarhynchns   460,463,466, 

467, 470, 473, 479, 609, 544, 547, 662 

affinis   469, 

470,479,545,647,554,666 

ariegatus   664 

ascertained   range  of 
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Camarhynchus  bindlcei   477, 

479,545,517,550,566,667 

compressirostris   475, 

479, 544, 545, 547, 558, 560, 667, 669 

crassirostris   471,479,544, 

545,546,548,551,552,662,  663,  669 

habeli   469,477,479,545, 

547, 550, 555, 556, 557, 663, 664, 669 

incertus   475, 

479,546,547,558,560,667 

pallidus,   466,474, 

475, 479, 544, 546, 548, 565, 566, 569 

pauper   471, 

479, 545, 547, 559, 562, 665, 669 

prodactus   469, 

470, 479, 544, 546, 548, 566, 666, 669 
prosthemelas..  469,470,471,474, 
475,479,546,547,561,563,  663,  669 

psittacula   544,553,663 

psittaculus  ?.   471, 

474,475,479,545,547,552, 
554,555,558,561,663,669 

frostratus   552,554,666,669 

salvini   472, 

479, 546, 547, 560, 561, 666, 669 
townsendi..  552,553,554,665,669 

variegatus   461,469, 

470, 471, 472, 474, 475, 477, 479, 
544,545,546,548,553,  663,  669 

Cambrian  Brachiopoda   707 

Camellia   738 

japonica   728 

theifera   739 

Campephagidte   692 

Campylocentrus  curvidens   384 

Canada  porcupine,  parasites  of   220 

tapeworms  of   166 

Cancellaria  rowelli   330 

new  species   307 

urceolata   308 

Cantacader  lethierryi   365 

CaprifoliaceEB   753 

CaprimolgidsB   686 

Caprimulgus  madagascarieneis   686 

Capsicum   759 

Capsidce   266 

Caranx   794 

chrysos   787,994 

cbrysus   821 

Carcharhinus  obscurus   788,807,813,824 

Carchariaslittoralis   788,797,798,822 

Carcinus   790 

Cardinm  biangulatum   377 

haitensis    304 

serratum   327 

var.  sybariticnm..  337 

substriatnm   377 

Carduelis   533 

Cares   782 

Carica  papaya   750 

Carinaria  caperata   330 

new  species  t  318 

paretoi   318 

Carissa  carandas   757 

Carpinos   768 

staschas   768 
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Carpodetus     744 

serratus   744 

Carya  alba   768 

Caryophyllete  _   728 

Caryota   780 

arena  _   780 

ursus   780 

Cassia  fistula   738 

Cassida  decolorata   698 

var.  latea   698 

Cassin,  J.,  on  description  of  new  mole.  108 
on  exhibition  of  new  mole, 

Scalops  metallescens   108 

Cassinialeptophylla   753 

Castanea   759 

Castilloa   767 

Casnarina   771 

eqnisetif olia   771,772 

quadrivalvis   771 

stricta   771 

suberosa   771 

Casuarinacete   771 

Catoneaster  microphylla   744 

Catonidia,  new  genus   281 

sobrina,  new  species   282 

Cattle,  tapeworms  of   145 

Cattleya   775 

Ceanothus  divaricatus   734 

Celastrinese  _   734 

Celastrns  ceriferus   734 

Celmisia   753 

Celosia     751 

Celtis   766 

oceidentalis  _   766 

roxburghii   766 

tetrandra   766 

Central  or  Sonoran  region.molluskfl  of. .  335 

Centronotus   391 

CentropomidsB   442 

Centropomus  constantinus   437,442 

Centropristes  striatus   787, 793, 800, 821 

Centropus  tolu   686 

toulou   686 

CerambycidsB   393 

Ceratiocaris   674 

Ceratonia  siliqna   738 

Cercomyaledeeformis-   339 

Cercopldee   285 

Cereopis  spumaria   285 

Cerion   347,348 

Cerithidea  Sacrata   377 

Cerithiopsis   304 

Cerococcus  ehrhorni   769 

quercns   769 

Ceronema  banksiee   763 

Ceroplastes   749 

albolineatns   737, 753, 765 

artemesifB    754 

ceriferus   728, 

739,730,733,734,746,768 

cirTipediformis   731, 

733,743,749,753,758 

ciatudiformis   754,760 

denudatus   737 

depressus   731 

dugesii   729 
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Ceroplastes  floridensis  '. — 

730,731,732,734,736,738, 
749,750,754,757,763,767, 

irregularis  

jamaicensis  


742,743, 
781,784 
761 
727 
740 
757,768 
755 
748 
,767,784 
,767,778 
744,748 
739 
737 
740 
693 


myncte  

plumbaginis  

psidii  

rubens   736, 

rusci   754. 

vinsonii  

Ceroplastodes  acacise  

daleee  

niveus  

Certhia  notatus  

sovi-manga   693 

Oertbidea   463, 

465, 466, 467, 470, 473, 475, 479, 496, 662 

albemarlei   469, 

470,478,497,498,500,666 

ascertained  range  of   498 

bifasciata   473,479,497,498,504,666 

cinerascens  -    472, 

478,497,498,503,504,665 
fusca?-  477,478,497,498,502,503,504,663 

key  to  species  of   497 

luteola   472,478,497,498,501,666 

mentalis   476,479,497,498,504,666 

olivacea  475,478, 

496, 497, 498, 500, 502, 503, 662, 663 

salvina   474,478,497,498,500,666 

Certhiola   466 

  790 

anoplocephaline   147 

of  cattle   146 


rabbits  

sheep  

Oestrum  

album..  

elegans  

Cetacea   

Cetropristos  striatns  

Chtetodipterus  faber   788,  f 

ChtotodontidsB  

Chastura  

Chalinurus  ctenomelas  

new  species.. 

Challenger,  fishes  collected  by  

Chama  exogyra  

pellucida   

Chamserops  

Anstralis  

Champaropsis  elegans  

CharadriidsB  

Charadrius  aegialites  bifrontatus... 

hiaticula  

himantopus  

mexicamis  

semipalmatus  

sqnatarola  

tenellns  


445 
474 
.  403,404 
430 
421 
377 
377 
780 
780 
780 
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Charles  Island,  birds  occurring  on  
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Chatham  Island,  birds  occurring  on--  472 

Chauliops  fallax   264 

Chenopodiaceee..   761 

Chenopodium    761 

Chermes  camellias..   728 

dionis   774 

Chilomycteros  geometricus   787,788,820 

Chimfera   403 

Chimpanzee,  parasites  of   220 

tapeworms  of  161,216 

Chionaspis  aceris   735 

alni   768 

americana   765 

aspidistra)   778,779 

yar.  musseendee.  752 

assimilis   746 

bilobis   731,751,755,756,767,783 

brazaliensis   775,784 

citri   732 

difflcilis   764 

dubla   742,753,784,785 

var.  minor   746 

dysoxyli   727,729,733 

elseagni   764 

eugeniee   746,749,753 

euonymi   734 

furfurus   741,743,744,756,766 

gossypii   730 

graminis   783 

latus   732 

lintneri   768 

minor   729,730, 

735, 749, 752, 757, 758, 759, 777, 779, 781 

nitida  ---  737 

ortholobis   771 

pinifolii   773,774 

planchonii   769 

populi   771 

prunicola   742 

quercus   769 

salicis   756,770 

-nigra)    771 

spartinse   782 

theBB   729 

raccinii   754 

vandalicas   780 

xerotidis   779 

Chiroptera   4 

Chlorophtbalmus  proridens   404 

new  species  406 

Chlorostoma  anreotinctum   377 

funebrale   377 

fuscescens   377 

gallina   377 

Chrysanthemum   753,754 

Chrysobalanus  icaeo   740 

Chrysochlore  _   4 

Chrysochlorida)   18, 107 

Chrysochloris   2, 3 

capensis.   3 

grandis   256 

Chrysomphalus  minor   781 

Chrysophyllum  cainito   755 

Cicada   696.702 

montana   276 
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CicadldsB   276 

Cicindela  trilanaris   898 

Cineraria   754 

Cinnamomum  camphora   763 

Cinnyr  is  notatus   693 

sovi-manga   693 

Cionella   353 

lubrica   343,353,366 

lubricoides   354 

Circus  hudsonius    467 

Cisticola  cherina   691 

Cistinese   727 

Cistus   727 

Citrus   '  732 

aurantium   733 

medica  var.  acida   732 

sinensis   733 

Cisiida   279 

Cixius  sabnubilus,  new  species   279 

Cladium   782 

dlathurella   306 

amicta   307,330 

new  species   305 

f  ormosa   306 

vendryesiana   330 

new  species..  306 

Clea  truncata   328 

?  dementia  taeniosa   331 

new  species   327 

Cletus  bipunctatus   261 

Clinocoris  gramineus  -  257 

signoreti   257 

Clitorea  ternatea   738 

Clivicola  cowani   691 

Clupea  pallasii   381 

Clusiaalba   728 

Coast  mole.  -  52 

Cobbold,  T.  8  —  -  222 

CoecidsB  _   725 

Coccoboms  cyanoides   466 

Coccus  asari   762 

cacti   750 

capensis   753 

chlreoon   783 

confusus   750 

cryptus   770 

diacopeis   733 

diosmatis.   731 

erion   730,738,749,767,780 

f  agi   770 

fraxini   756 

halophilus   745,751,755 

hordeolum   770 

hypericonis   728 

hystrix   774 

koleos   759 

Uriodendri   726 

microogenes   735,737 

myrtilli   754 

padi   741 

pilosellffl   751,754,759,761 

tomentosus   750 

trichodes   726,730,749,759 

tuberculatus  -   759 

uvee-ursi   754 

vogenes   727  730,764,765 


Page. 

Coccus  zylostei   752 

zosterte  _   781 

Coccyzus   463,581 

ascertained  range  of   582 

ferrugineu.s   462 

melanocoryphus  .  465,471,472,479,581 
Cockerell,  T.  D.  A.,  on  Pood  Plants  of 

Scale  Insects   725 

Cocornis   462,466,467 

agassizi   462,666,670 

Cocos   780 

nucif  era   780 

Ccelocentrum   347,348,352 

nelsoni   353,379 

new  species   352 

pfefferi   379 

new  species   352 

turris   353 

Coelocephalus   422,423 

acipenserinus   404 

new  species  422 

Ccelorhynchus   423 

gladius   404 

new  species   421,423 

parallelus   404 

Coelostemma   347 

elizabethas   347,351 

Ccelostoma  assimile   770 

compressum   773 

immane   747 

pilosum   770,773 

mbiginosum   763 

wairoense   746, 778 

zeelandicum   762 

Ccereba   466,497 

atrata   466 

Ccerebidse   465,466,497 

Coffea   752 

Coleoptera  696,702 

nine  new  species  of   695 

Uorth  American,  new  spe- 
cies of   393 

Coleus   760 

verschaffeltii   760 

Collin,  A   147 

Colocaasia  antiquorum   781 

esculenta   781 

Colombi-Galline  des  Gallapagos   614 

Colorado,  shells  from   366 

Columba  australis   683 

galapagensis   615 

madagascariensis   683 

picturata   683 

zenaida   614 

Columbella  ambigua    328 

gradata   328 

peculiaris   328 

Columbiana  614,683 

Colomna   355,360 

ramentosa   356,380,362,383 

ColymbuB  pelzelnii   677 

Combretaceffl  .'   745 

Commander  Islands,  natural  history  of .  237 

Common  Indian  pangolin   195 

parasites  of..  222 


tapeworms  of  219 
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Paga 

Composite  

Compsa    

Compsodr  yoxenus,  new  genus  

brunneus,  new  spe- 
cies  

macnlipennis,  new 

species    139 

Comstock,  J.  H.,  insects  collected  by..  -  127,130 

Conchaspis  angraaei  730,775,776 

Condylura         1, 3, 4, 5, 7, 8, 10, 13, 15, 16, 77, 92, 107 

cristata   2,3,7,40,78,79, 

86, 88, 94, 95, 107, 108, 109,  111 

history  of   95 

measurements  of  97 

description  of   79 

fissipes  ?   78 

geographical  distribution  of  83 

longicaudata   78,96 

macroura   78,88,90,96 

prasinata   85,96,109 

variation  of   89 

Condylura   5 

CongermurtBna  sequorea   404 

new  species..  405 

Coniferse    

Conulus  fnlvus  _  

Conus  calif  ornicus  

Convolvulaceae  

Cooper,  J.  Or.,  shells  from  

Copper  Island,  fishes  collected  at   237 

Coprismcechus   400 

Coprosma   753 

Copsychus  albo-specularis   689 

inexspectatus,  new  species.  688 

Coptops  bidens   697 

cediflcator   697 

villica   697 

Coptosoma  biguttula   256 

cribraria   255 

Coquillett,  D.  W.,  coleoptera  collected 

by  394,397,398 

Coracias  glaucurue   686 

Coraciidfe  _   686 

Coracopsis  nigra ._   685 


772 


377 


354 


Coralliophila  . 


313 


Corbula  disparilis   327, 

operculata  

philippii  

vieta  _. 

Cordyline  

australis  

indirisa  

Coreidse  

Corisa  

striata  

substriata,  new  species  

Coriscus  tagalicus  

Oorizina  

Corizus  hyalinus  

Cornacete  

Cornus  

alba  

californicns   

foliis  variegatis  


Cornus  sanguinea . . . 

Corokia  

cotoneaster  . 

Coronilla  glauca  

CorvidBB  

CorvuB  scapulatus. .. 

Corylus  ayellana  

Corynephorus  
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Coryphsena  hippurus   788,813, 

Coryphnocarpus  laevigata   

Corythornis  cristata  

Cosmopsaltria  opalifera  

Cotile  cowani  

Cottus   240, 

axillaris  

decastrensis  

niger   

platycephalus   240, 

polyacanthocephalus  

quadricornis  

tteniopterus  

Cotyleceps  marmorata,  new  species  

Coua  csorulea  

cristata  

reynandii  

Coues,  E.,  on  American  insectivorous 

mammals  

hairy-tailed  mole  

scalops   aquaticus  and 
scapanus  americanus. . 

the  silvery  mole  

Cowley  Island,  birds  occurring  on  

Crab-eating  macaque,  parasites  of  

Crabs,  new,  from  West  Indies  

Cramer,  Frank,  on  new  fishes  dredged 

near  Hawaiian  Islands  

Crassatella  

floridana  

marylandica  


814,824 
737 
687 
276 
661 
,788,798 
237,241 
240 
240,384 
381,384 
240,384 
240 


108 
478 


nndulata  

Crassatellites.   

guadalupansis  

guppi,  new  species. 

martinicensis  

miocenica  

CrassatellitidEB  

Crassinella  

guppi,  new  specieB  

?nppyi  

Crassnlacere  

CrattBgua  oxyacanthte  -  

Cratopus  

abbotti,  new  species  

griseovestitus,  new  species.. 

par  cesqnamos  u  s  

viridisparsus  

Crawford,  A.W.,  shells  collected  by  ... 
Craxirex   663 

galapagoemis   587,663 

Creagms   463,638 

ascertained  rangeof   639 

f  urcatus   471, 472, 473, 476, 480, 638 

Creciscus  spilonotus    618 

Crepidula  adunca     377 


.  300,301 


705 
698,702 
375 
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Crepidula  rugosa  _   377 

Crepitacella  cepula   339 

Creplin,  F.  C.  H   233 
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Curcuma  longa   776 
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Cyanoloxia   466 

Cyanophyllum  magnificum   749 

Cyathea   785 
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Cycas   774 
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Cycloptericntbys  ventricosus   337,242 
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Cylindrella   344,345 
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Cyperus  papyrus   782 
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biconica   306 
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new  species   306 
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new  species   306 
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new  species   306 

obtusa   330 

new  species   306 

CythariB   307 
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nubigenus   337 

Dacnis   497 
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Dactylopioslongispinus   733,736,779,785 

mamillaries   750 

nipse.   780 

obtectus   770 

olivaceus   778 

pandani   781 

pore   782,783,785 
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carueli   772 

colvei   733 

lanatus. .  735, 740, 756, 757, 758, 759, 760, 774 
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raithbyi   770 

rorismarinls   761 

rosmarini   761 


Page. 

Eriococcus  tepperi   727,747 

thymi   761 

Eriolffina  hookeriana   730 
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Mangilia  consentanea   330 

new  species   307 

doubtful  species   307 

limonitella   307 

MangiliBe   307 

Maranta  vittata   776 

Marenzelle'r,  Dr.  von   147,158,159 

Margarodes  vitis   734 

vitium   734 

Margaroperdix  madagascariensis   826 

Marginella  amina   331 

new  species   309 

antiqua   309 

arcuata   331 

new  species    308 

aurora   310 

cincta   310 

conif  ormis   309 

domingoensis,  new  species. .  310 

latissima   331 

new  species   308 

limonensis   331 

new  species   309 

solitaria   331 

new  species   308 

Marigues    223 

Marine  mollusks  from  Pacific  coast   376 

Marmot,  Alpine   239 

tapeworms  from   172,174,217 

Marmotse  group   216 

Martesia   338 

sphffiroidalis   328 

Martin  L.  Linell,  on  insects  collected 

on  the  Seychelles  Islands   695 

Mathilda  plexita   330 

new  species   320 

MaurolicidtB   414 

Mearns,  E.  A.,  mammals  collected  by. .  138 

on  mammals,  new   719 

on  new  mammals  from 

Mexican  border   137 

shells  collected  by   335, 

336,337,339,340,353,353, 
358,  368,369,370,371,373 

Megachile   696 

Megalopterus  stolidus   642 

Melaleuca   746 

ericifolia   746 

hypericif  olia  —  746 

linariif olia   746 

nodosa   748 

purpurea   746 

pustulata   746 

uncinata   746 

Melampsalta  radiator,  new  speeiea   276 

Melaropus  olivaceous   376 

Melampy  rum  arvenae   759 
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Melampyrum  nemorosum    759 

Melaniella   356 

eiseniana   •   356,364 

tastensis     364 

Melanogrammus  ffigleflnus   788,800 

Melanospiza   466 

Melonostoma  argyreum   404 

new  species —  416 

japonicum   418 

Melastomacese   749 

Melia  azedarach  -    733 

Meliacese   733 

Melicocca   735 

Melicope  ternata    731 

Melicytus   727 

ramiflorus     727 

Meliphagidss     693 

Membracidee  -   284 

Mombranipora  savarti-    329 

Menida  violacea    259 

MerdspermaceBB    727 

Menispermum  cordif  olia   727 

Mentha   761 

Menticirrus  saxatilis   787,795,821 

Meropidse   687 

Merops  superciliosus   687 

Merriam,  C.  H.,  on  vertebrates  of  Adi- 
rondack region   107 

shells  collected  by   340 

Merrill,  G.  P.,  shells  collected  by   340 

Mesembryanthemom   750 

acinaciforme   750 

Mesodon  rcemeri   374 

Mespilus  germanica   743 

Metalasia  muricata   753 

Metastoma   345,347,348 

coahuilensis  _   351,367 

croasei   348,351,367,378 

elizabethie   351 

pasonis   348,351,378 

pfeifferi   351,367 

pilsbryi   349,351 

remondii   351,367 

roemeri   351 

semiculpta   351,367 

Metatropiphorus  tabidus,  new  species.  268 

Methia   399 

mormons,  new  species   399 

Metis   329 

Metopaulias,  depressus,  new  species . . .  144 

new  genus   144 

Metrosideros  robusta   748 

Metula  cancellata   310 

Mexican  border,  new  mammals  from . .  137 

Mexico,  fishes  from   439,445,446 

mollnsks  from   333 

shells  from   351 

Meyenia  alba   759 

Meyner,  E   223 

Miakaia  riba   242 

Miakinfea   242 

Miconia   749 

magniflca    749 

Microgadns  tomcod   787,788,794,821 

Microgaza  inornata   323 

rotella   323 
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Micromitra  -   707 

Micropodidse   687 

Microthyrea  aldabrensis,  new  species . .  700 

amabilis   700,701,705 

providencisB,  new  species.  705 

Microthyreus   701 

Mictina   259 

Milium   783 

Mills,  Robert  A   147 

Milvus  BBgyptius   683 

Mimidie   480 

Mimosa   739 

cinerea   739 

corinda   739 

nilotica   740 

Mimus   465,486 

gilvus   465 

hillii   465 

longicaudatus   465 

melanotis   485,489,663,66* 

parvulus   491,663,664 

polyglottos   465 

trifasciatos   483,663,664 

triurus   465 

Minotiltidas   465,493 

Miocene  fossils   303 

Miraf  ra  hova   688 

Missouri,  galls  from   122,128,134 

Mitchell,  J.  D.,  shells  collected  by   372 

Mitzukuri,  K.,  hemiptera  presented  by.  255 
Mivart,  St.  George,  on  osteology  of  in- 

sectivora   107 

M(5bius,  Geheimrath  Karl   147 

Mocking  bird    460 

Modulus   319 

basileus   319 

modulus    319 

var.  basileus   319- 

Mogera     4, 5 

Mola  rotunda  788,824 

Mole,  Anthony's   53 

black   3 

Brewer's   68, 76 

brown   40,41 

Coast   52' 

combat  between  Albino  robin  and-  109 

Eastern   19,20 

Florida   21 

geographical  variation  in  size  and 

color   29 

Gibb's   99 

ground   107 

of  Illinois   109 

habits  of   108 

hairy-tailed   68 

note  on   109 

long-nose   32 

new,  of  genus  Scalops   108 

Oregon   61 

prairie    20 

purple   41 

radiated   40 

silky   32 

silvery   108 

silvery  shrew   107 

of  Illinois   109 
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Mole,  star-nosed  2,83,110 

in  Indiana   109 

of  America  -   108 

tail  and  nasal  disk  of. . .  91 

Texas   21 

Townsend's   51 

yellow   40,42 

Moles,  American,  key  to  genera  of   7 

list  of  works  relating 

to   108 

revision  of   1 

works  discussed  in..  107 

characteristics  of  young   39 

color  of   15 

geographical  distribution  of —  7 

long-tailed  _   40 

pelves  of   6 

star-nosed   90, 109 

variation  in  size   16 

Moleskin  fustian  hunting  suits,  Hola- 

bird's   108 

hunting  clothes  ■   108 

Mollusks,  collected   by  International 

Boundary  Commission   333 

Cretaceous  bivalve   399 

fresh-water   368 

genus  Bemondia   299 

land,  list  of   365 

marine,  from  Pacific  Coast..  376 

of  CentralorSonoranregion.  335 

Monanthia  dentata   265 

Monecphora  assimilis,  new  species   285 

Moniez,A..   147 

R   223 

bonnet,  parasites  of    222 

tapeworms  of   163 

Monimiacese    762 

Monkey,  tapeworms  of   216 

Monoceros  engonatum    377 

Monodonta     319 

'  basilea   319 

Monophlebus  fuscus   747 

Monotoca  elliptic*   755 

hellenicus   7T3 

Mopalia  muscosa.   377 

Morrison ,  H.  K. ,  insects  collected  by  117,  124 

126, 129, 132 

Morskoi  Okun  1  „   £IH 

Morns   766 

alba   766 

rubra   766 

Mota  rotunda  -  _   812 

Motacilla  coronata  ..-   493 

flaviventris.     688 

maderaspatana  _   693 

sibilla   690 

Motacillidaj   688 

Mouette  a  queue  fourche   638 

Mouse,  barefooted  Brush  _  139 

Eastern  Desert   138 

El  Paso  grasshopper   139 

Sonoyta  Desert   138 

Yuma  grasshopper  _   140 

Mozinnaspatulata   396 

Mugil  incilis   441 

thoburni   437 
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Mugil,  thoburni,  new  species   440 

Mugilidee   440 

Muhlenbeckia  adpressa   762 

Muiotiltida)   497 

Mulgidium  acuminatum   133 

Mulinia  coloradoensis   378 

Murtenoides  _   391 

maxillaris   381,388 

taenia   381 

Murex   313 

collatus   313 

Muricidea  incisa   377 

Murraya  exotica   731 

Murtfeldt,  Miss,  insects  collected  by. . .  117 

Musa   776 

Mnsci   785 

Muscicapa   568 

cinerea   692 

coronata   672 

inadagascariensis   690 

mutata   691 

rubina   572 

Muscicapidro  -   690 

Musk  shrew   3 

Musseenda  frondosa   752 

Mustelus  canis   788, 

798, 809, 815, 819, 822, 823, 824 

Myadestes   467 

Myctophidro    _   408 

Myctophum  flbulatum   403 

new  species —  411 

Mygaladse   3,5 

Mygale   3,4,5 

Mygalina   4 

Mygalinse  ..   5,6 

Myiarchus   463,470,568 

ascertained  range  of  _   569 

magnirostris   469,470,471,472, 

473, 474, 475, 477, 479,  568, 569, 663, 664 

Myndus  apicalis,  new  species    281 

Myodina  _  702 

Myodochlna   262 

Myogale   5 

Myogalina    5 

Myoporacete   760 

Myoporum  _  760 

ltetum   760 

Myosotis   758 

Myrica  cerifera.   768 

quercifolia   768 

MyricacosB   768 

Myripriatis   441 

clarionensis   437 

new  species   441 

Myristica  f  ragrans   762 

MyristicacesB   762 

Myrmeleon    702 

Myrsine  africana   755 

retusa   755 

Myrsinete   755 

Myrtacoro   745 

Myrtus  communis.   749 

tweediei   749 

zeylanicus   749 

Mytilaspis   765 

abietis   771 
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Mytilaspis  albus  var.  concolor  _  761 

buxi   781 

carinatns   781 

casuarinee  -    772 

citricola   732,763,765 

eonchiformis   765 

convexa   740 

cordylinidis   728,746,778,782,785 

crarvii   764 

crotonis   765 

drimydis   726 

epiphytidis   778 

ficus---.   767 

flava   756 

flavescens   733 

formosa   "47,748 

fulva   732 

gloverii   732 

grandilobis   763 

grisea   740, 746 

intermedia   746 

juglandis   767 

lactea   750 

leptospermi  746 

linearis   730,731 

metrosideri   748 

newsteadi   773 

nivea   746 

pallens   779 

pallida   773 

pandani   781 

philococcus   750 

phymatodidis   784 

pinif  olite   773 

pinntef ormis   775 

pomorum   730,736, 

737,738,742,744,745, 
751,752,756,766,778 

pyrif  ormis   733,753,762 

saliceti   770 

spinif  era    740 

striata     '  772 

ulicis    737 

Mytilis,  calif ornicus    377 

Nabidte   208 

Naiadaceee  _   781 

Nassa   311 

fossata   377 

mendica   377,379 

var.  cooperi   379 

perpinguis   377 

tegala   377 

Natica  perlineata   322 

Naturalhistoryof  Commander  Islands.  237 

Nebalia   674 

Nectariniidse   693 

Negundo  aceroides   735 

Nelicurvios  nelicourvi   694 

Nelson,  E.  W.,  shells  collected  by   339, 

348,352,353,365 

Neodrepanis  coruscans   693 

Neorhyncbus   466 

Neoscopelus  macrolepidotns   414 

Neotoma   721 


Neotoma  attwateri   722 

new  species   721 

baileyi   722 

campestris   722 

floridana   722,723 

leuuodon   722 

mexicana   722 

micropus   722 

Nepeta    761 

Nephelium  lit-cbi   735 

Nephrodium  .■    784 

NephrolepiB     784 

cordif  olia   784 

exaltata   784 

Nepidee    274 

Nerium  oleander  -  _   757 

Nesomimus . .  463, 465, 470, 473, 478, 480, 481 , 484, 665 

adams    478 

adamsi  .        480, 481, 483, 485, 666, 669 

ascertained  range  of   482 

bauri  ...  476,478,481,482,492,666,669 

bindkei   477,478,481,482,492,666 

key  to  species  of   480 

macdonaldi   472, 

478, 480, 481, 482, 483, 484, 487, 669 

melanotis   471, 

474,475,478,481,482.485, 
487,  488,  489,491,492,669 

bauri   481 

bindloei   481 

parvnlus  _   481 

personatos   481 

parvulus   469, 

470,478,481,482,491,669 

personatus   477, 

478, 481, 482, 488, 489, 492, 665, 669 

trifasciatus   460,471.478, 

480,481,482,483,484,487 

adamsi   481 

macdonaldi ...  481 

Nesopelia   463,467,614 

ascertained  range  of   615 

galapagoensis    469,470,471, 

472, 473, 474, 475, 476, 477, 480, 614, 615 

Nesotriceus   462 

ridgwayi   462,666 

Nettapus  auritus   679 

Netuma  elattnra   440 

insularum   437 

new  species   439 

Neumann,  L.  G   223 

Neuroptera   702 

Neurotems     117 

Neiirotrichus. .  7, 8, 11, 13, 15, 16, 18, 98, 104, 106, 110 
geographical  distribu- 
tion of   102 

gibbsii  2,7,99,111 

description  of 

type   105 

dimensions  of 

skulls  of   106 

Nevada,  shells  from   366 

Neverita  recluziana   378 

New  Mexico,  shells  from   335, 

336, 340, 341, 342, 343, 344, 348, 349, 353, 366, 370 
Newtonia  amphichroa   690 
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Newtonia  brunneicauda   690 

olivacoa  -  690 

New  York,  gall  from   130 

Nezara  antennata    257 

viridula   257 

Nidularia  pulvinala   769 

Nipa   7H0 

fruticans   780 

Nopalea  coccinellifera   750 

Norgaard,  Victor  A   147 

Norrisia  norrisii   377 

North  American  coleoptera,  new  spe- 
cies of  :   393 

North  Carolina,  galls  from   134 

Nothofagus     770 

Notonecta  triguttata   275 

Notoneetidte   275 

Numenius   463, 633 

ascertained  range  of   632 

borealis  471,480,632,633,065 

hudsonicus-.  469,473,474,480,632,633 

Numida  mitrata   682 

Nyctanassa   463,606 

ascertained  range  of   607 

violacea   465,469,472,474,479.606 

Nycterodins   606 

Nycticorax  pauper   608,663 

violaceus   606 

Nysiina   262 

Nysius  exprussus   262 

Nyssa  multiflora   752 

Obolus   709 

labradoricus   707 

Obrium  mozinnee,  new  species   395 

Oceanites   463, 658 

ascertained  range  of   659 

gracilis   469,476,480.658 

Oceanodroma   463,653 

ascertained  range  of   654 

cryptoleucura   467, 

469,478,480,654,666 

leucorhoa   654 

macrodactyla 655 

macrodactyla   655 

Ochroohira  fuliginosa   259 

Odontoglossum  _   775 

grande   775 

CEstrelata  phreopygia.    664 

Olea  enropea    . . .  756 

var.  nispanica   756 

Olcacua  --   756 

Olearia.   753 

axillaris   753 

haastii  ...  -   753 

Olenellus  715,716 

Oligostylns   348 

Olivaplicata  -   331 

new  species   308 

Olivella  bsetica   377 

biplicata   377 

doubtful  species   308 

indivisa   331 

new  species   308 

oryza  -   308 
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Olmsted,  L.  H.,on  ground  moles   110 

Ommastrepb.es  illecebrosus   787, 792, 821 

Onagracese  _   750 

Oncidium     776 

quadripetalum   776 

sprucei    776 

tetrapetalum   776 

Oncocophalus  squalidus   270 

Oncorhynchue  chonicha   382 

gorbuscha   238 

keta   382 

kisutch   238, 383 

nerka   238 

Onychomys   139 

pallesceus-   140 

torridus  139,140 

arenicola,  new  sub- 
species.   139 

porpallidus,  new 

subspecies   140 

Onychopterus   568 

Opatrinus  insularis   698 

Ophioscion  strabo   437 

new  species   444 

typicus   444 

Ophryocotyle   219 

proteus..   219 

Opisthocentrus  _  381,391 

quinquemaculatua   391 

Opisthoscelis  nbularis   747 

globosa  -  747 

gracilis   747 

maculata   747,748 

mammularis   747 

maskelli   748 

pisiformis   748 

serrata   747 

spinosa   748 

aabrotunda   747 

verrucula   747 

Optonurus  atherodon   403,404 

new  species   411 

Opnntia   750 

arborescens   750 

coccinellif  era   750 

engelmanni   750 

fulgida   750 

leptocaulis   750 

tuna   750 

versicolor   750 

Oran-utan,  parasites  of   222 

tapeworms  of   161,216 

Orbitoides  f  orbesii   329 

mantelli    329 

Orchidacese   774 

Oregon,  fishes  from   452 

mole  _   51 

Oreodoxa   779 

regia  _   779 

Oreomyza   465 

Orobranchacese   759 

Orpheus  macdonaldi    665 

melanotis  480,489,663,665 

parvulus   491,663 

trifasciatus   483,663 

Orthaulax   329 
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Orthopia  americana  "731, 753, 754 

annas  „  761,7(>a 

cataphracta   782 

floccosa   782 

insignia   727,729,731, 

732, 738, 749, 753, 7:4, 758, 760, 761, 767 

mienariensis   754 

normani   782 

praelonga   760 

urticiB   728 

Ortheziola  vejdovskyi   785 

Orthobelus  flavipes,  new  species   284 

havanensis   284 

Orthopagus  lunulifer,  new  species   279 

new  ffenus   278 

Orthopriatis  forbesi   437 

new  species . .   443 

Orthoptera   695 

Orthotomium   354,357 

artemesia   360 

beldingi   357 

cooperi   358 

docipiens   358 

levis   359 

pilnla   359 

ramentosus   363 

subspecies   354,357 

Orthunga  bivittata,  new  species   272 

Ortygometra  spilonota  618,619 

tabuensis   619 

Oryctes  monoceros   697 

Oryzoborus  -   466 

Osborn,  Herbert   147 

tapeworms  collected 

by   181 

Oscilla  biseriata   317 

indiscreta   330 

new  species   317 

nivoa   317 

Osmerns  dentex   383 

Ostrea   329 

Ostrya   768 

Otiocerus  coquebertii   283 

flexnosus,  new  species   283 

Otobothrium  dipsacum   823 

new  species  ...  788,806 

Otus  galapagoensis   585,662.663 

Ougeinia  dalbergioides   738 

Ovisaries   207 

laticauda   207 

Oxalis  — .  731 

Oxylobium  trilobatum   737 

Oxytenanthera   783 

Oxythyrea   701 

abbotti,  new  species.   703 

aldabrensis   700 

marginalis   700.703,704 

Pachycepbalus  opacns   280 

Pachygrontha  antennata   264 

similis,  new  species   264 

Pachygronthina   264 

Pachyopsis  mundus,  new  species   292 

Pachyrhjniens   4 

Paecilonitta  erythrorhyncha   678 
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Patonia    726 

moutan   726 

Pagenstecher,  H.  A   223 

Paguras    790 

Paleeococcus  zealandicus   770 

Pallas,  P.  S  ..   224 

Palm  desert  mouse   721 

Palmacete   779 

Palmer,  E.,  shells  collected  by   349 

Palpares   702 

Pamera  hemiptera   262 

pallicornis   262 

Panax  arboreum   751 

Pancratium     777 

caribcenm   777 

Pandancte  _  _   781 

Pandanus   781 

falcatus   781 

furcatus    781 

graminif olius  _   781 

utilis.   781 

vandermeeschii   781 

Pangolin,  common  Indian  ."  195,219 

parasites  of .  222 

Panicum_   783 

Parabolocratus  guttatus,  new  species. .  291 

Paralichtbys  adspersus   457 

dentatus   787,788,791,797, 

800, 802, 810, 815, 819, 821 , 823, 824 

oblongns   788,798 

woolmanni   437 

new  species  .  -  457 

Parascalops  6,7,8,11,13, 

15, 16, 19, 48, 56, 67, 76, 91, 100, 107, 109 

breweri   2,7,25,42,68,111 

description  of   69, 72 

dimensions  of 

skulls  of   77 

geographical  dis- 
tribution of   72 

history  of   76 

molting  of..   75 

Parascaptor  -   5 

Parasites  arranged  according  to  hosts.  219 

of  Alpine  marmot   220 

bonnet  monkey   222 

Canada  porcupine   220 

chimpanzee   220 

common  Indian  pangolin..  222 

fishes   787 

horse   220 

man   221 

oran-utan   222 

prairie  gopher  -  220 

weeping  capuchin   220 

yellow-haired  porcupine. .  220 

Pai  astasia  eoquereli.  -   696 

Parlatoria   743 

athere    727 

myrtus.  ,.   749 

pergandei   733 

var.  camellias   728 

crotonis   765 

pittospori   727 

proteus   743,774,776,779 

victrix   780 
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Parlatoria  zizyphus  733, 734 

Parosela  formosa   737 

Parra  albinuca  _   683 

Parsonia   757 

Parthenium  incanum   753 

Parvus  nelicourvi   634 

Passifloracere   750 

Paterina   707,708 

Patersonia  glabrata   777 

Patula   335,336 

hemphillii   366 

strigosa   335,366 

var.  concentrata   336, 366 

PatulfB   336 

Pecten  sequicostatus   377 

latiauritns   377 

Pectinata  group  183,316 

Pelargonium   731 

Pelecanichthys   408 

erumenalis   404 

new  species  433 

new  genus   433 

Peleeanidae   593 

Pelecanua   463,593 

aquilns   590 

calif ornicus   469, 

471, 473, 473, 477, 479, 594, 624, 664, 665 

fnscus  593,664,665 

californicus   593 

leucogaster   597 

minor   591,593 

onocrotalus   593 

piscator   598 

aula   595 

Pelidna  rainutilla   631 

Pelltea   784 

Pentatomidte   256 

Pentatomina   357 

Penthimia  atra   391 

Perameles   18 

Percidse   444 

Perissosoma  senescens   708 

Peristedion  hians   403,404 

new  species   419 

Peristrophe   760 

Peromyscus  _   720,731 

arenarius   139 

new  subspecies. .  138 

boylii   139 

penicillatus,  new  sub- 
species   139 

pinalis   139 

rowleyi   139 

eremicus   138,139,721 

leucopus   139 

merriami,  new  species   138 

Stephens!,  new  species   721 

tibnronensis,  new  species. .  730 

Peronams   360 

pupiformis   360 

Persea  borbonia   763 

carolinensis   763 

indica   763 

persea  -  __  -  763 

Persicula   310 

arcuata,  new  species   308 


Page. 

Persicula  obesa  -   310 

Petalocephala  discolor,  new  species  —  290 

Petaloconchus  -  339 

domingensis    339 

sculpluratus   329 

Peters,  Austin    147 

W   107,324 

Petunia   759 

Phffiochrous  beccarii   099 

insularis,  new  species   699 

Phaeornis   467 

PhaBttaon   463,599 

sathereus   465,476,479,599,600 

ascertained  range  of   599 

Phaethontidee  P   599 

Phaias   775 

Phaseolus   374 

Phasitfnella,  doubtful  species   332 

Phasianidee   682 

Phenacoccus  aceris   735 

fflsculi.   735,778 

barberi   733,757,760,765 

brunnitarsis   758 

casuarinee   771 

hederse   751 

mespili   741,743 

nivalis   739 

platani   767 

qnercus   768 

yuccat   733,778 

Pnilsenas  spumarius   285 

Philagra  albinotata,  new  species   286 

Philepitta  castanea   087 

Philepittidee   687 

Philomycidte   36(> 

Philomycussallei   366 

PhcenicopterideB  _   608 

Phcenicopterus   463, 608 

ascertained  range  of...  609 

glyphorbynchus   6<W 

ruber-..  465,471,474,475,479,008 

Phcenix   780 

dactyllf  era   780 

Pholidapus  grebnitskii   390 

new  genus     389 

Pholis   389,390 

nebulosas     389 

ornatus  _._   247 

rnberrimus   247,389  • 

tenia   388 

Phoradendron   764 

Pbormium   778 

tenax   778 

Ptaos  311,312 

cancellatus   312 

chipolanns   312 

new  species   311 

costatus   312 

elegans  310,311 

erectns   313 

fasciolatus   310,312,330 

new  species   311 

gabbii   330 

new  species   310 

guadalupensis   312 1 

guppyi   311 
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Pbos  metuloides  310,330 

new  species   310 

moorei  310,311 

semicostatus   311 

sobdulus  311,313 

tmicinctus   311 

veraguaensis   310 

Photinia   ...  744 

Pbycischuss   796,821,988 

tenuis   787, 795 

Phyllanthns  emblica   765 

Phyllobothriumloliginis   787,792,821 

Phyllocarida   674 

Phyllocephalina   259 

Phyllocladus  tricbomanoides   772 

Pbyllontochila   265 

debile,  new  species   265 

Phyllopezus  alblnucha   682 

Phymatodes  billardieri   784 

Physa   368 

humerosa   376 

mexicana   368 

Physokermea  abietis   769, 773, 774 

coloradensis   774 

hemicrypbus   769 

insignicola   773 

Physopelta  gutta   265 

Phytelephas   780 

Picromems  lewisi   257 

Piezoeera   394 

monochroa   394 

serraticollis,  new  species   394 

Pilea   767 

Pilumnus  gemmatus   142 

pannosus,  new  species.   142 

Pimpinella  _  _ .  751 

Pimpla    696 

Pinnaspis  buxi  _   765 

pandani   77(5,778,779,781 

Pinus  _   773 

cembra  __-   773 

balepensiB   773 

insignis   773 

laricio   773 

monophylla    773 

sylvestris   773 

Piperaceffi   762 

Piper  excelsum   762 

Pirates  sinieus   270 

Pisidinm   370 

abditum   370 

compressum   370 

Pistacia  lentiscus   736 

Pithecolobram  dulce    740 

Pittosporeae   727 

Pittosportim   727 

tenuifolium   727 

undulatum   727 

Piturantbos  scoparius   751 

Plagianthus   729 

Planaxia   328 

crassilabrum  _   313 

Planchonia   775 

epacridis   746 

styphelite   746 

ventruosum   739 


Page. 

Planera   766 

Planorbis   369 

liebmannii   3G9 

tumidus   36!t 

Plantaginaceae   761 

Plantago  _  761 

Plantigrada.   3 

Platanacesa  _  -  _   767 

Platanns  occidentalis   736 

orientalis    767 

racemosa   767 

Platy  cerium   784 

alcicorne   784 

argyrsea    784 

billardieri   784. 

quadriaurita  var.  acgyrasa  784 

rotnndifolia   784 

Platypleura  limbata   703 

repanda   276 

Platyspiza  _   545,546 

crassirostris   (569 

variegatus    669 

Platyaylla   23 

Plautia  fimbriata   259 

Plectopoda   3 

Plegadis   467 

guarauna   467 

Plenrogrammus  monopterygins   239 

Pleuronectes  glacialis  _   392 

stellatus   250,392 

PleuronectidBe      432,457 

Plenrotoma  venusta   305 

Pbcolumna   354,357,359 

ramen  tosa   363 

ramentosus.  _  _   378 

Plinachtus  similis,  new  species   261 

Pliocene,  fossils  of    303 

Ploceidae —   694 

PlnmbaginejB    755 

Plumbago   755 

Plumieria   757 

Poa   783 

ancepB   783 

pungens   783 

Pocket-gopher,  tape  worms  from  181,183 

Podiceps  pelzelnii   677 

PodocarpetB   773 

Podocarpus   773 

totara   773 

Podothecus  acipenserinus   244 

Pcecilobrinm  cbalybaeum   895 

rugosipenne,  new  species.  395 

Pcecilonetta   463,470,612 

bahamensis   612 

galapagensis    4(i9, 470, 

471, 472, 473, 474, 475, 476, 479, 612, 665 

Pceciloptera  distinctlssima   278 

Poecilopternis  infalatus   587 

Poliaspis  cycadis   774 

exocarpi   737, 764 

media   759, 784 

Polist.os   696 

Pollacliius  chalcogrammus   249,392 

Polliniacostte   756 

pollini  _   756 

Polyboroides  radiatus   685 
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Polyborus  galapagoensis  587,663,663 

Polygonaceae  -   763 

Polygonum   763 

Polygyra   341 

ashmuni  -    342,343,366 

carpenteriana   338 

chiricahuana   341, 342, 366, 379 

levetlei   341,343,344,366 

var.  thomsoniana   366 

mearnsii   343,344,366,379 

pseudodonta   342,343,366 

roemeri  ---  374 

texasiana      374 

thyroides     3*4 

Polyipnus  spinosus  _.J   404,416 

Polynices  recluziana     378 

Polypodium   784 

Polyzoa   329 

Pomatomussaltatrix   787,788,793,797, 

803, 806, 811, 812, 815, 818, 822, 823,834 

Pomolobus,  mediocris   815,818 

Pomponia  japonensis    376 

macttlaticollis   376 

Populus   771 

balsamifera  —  771 

nigra   771 

pyramidalis   771 

tremula   771 

yirginiana   771 

Porcupine,  tapeworms  of  Canada   166,228 

Porpnyrio  porphyrio   680 

Porpbyrophora  hamelii   783 

radicum-graminis   783 

Portlandia  grandiflora   752 

Porzana   463,618 

ascertained  range  of   619 

galapagoensis    480,619 

spilonota   474,475,480,618,619 

tabuensis  019,620 

Potamogalidee   18, 107 

Poultry,  tapeworms  of  147,213 

Prairie  gopher   230 

parasites  of   220 

tapeworms  of   217 

mole   20 

Pratincola  sibilla   690 

Prestwichia     672 

Priniates,  tapeworms  of   160,216 

Priocellaria  tethys     664 

Prionotus  evolans   7.H7,795,831 

loxias   437 

new  species   452 

xenisma   ....  453 

Procellaria   463,656 

ascertained  range  of   657 

capensis   678 

f  areata   653 

hasitata   648 

obscura   _   650,651 

oceanica   658 

pelagica   656 

puffinus  _   650 

tethys   478,480,656,666 

Procellariidie   467,648,666,678 

Procerates,  new  genus   270 

rubida,  new  species   270  j 
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Progne   463,604 

ascertained  range  of    494 

elegans   506 

furcata   506 

modesta    471, 

473, 474, 475, 479, 494, 505, 512, 529, 663 

parvnla   507 

purpurea   506 

subis   506 

Promyllantor  alcocki   403 

new  species   405 

Prosopis   J39 

juliflora   739 

spicigera   739 

Prosopophora  acacite   739 

eucalypti   746 

prosopidis    739 

Proteaceaa  „   763 

Protocaris   673,674,675,676 

marshii   674,675,676 

Prunas   740,741 

armeniaca   741 

domestica   741 

Ianrocerasus    743 

padns   741 

paniculata  _   743 

pennsylvanica   743 

pseudoeerasus   742 

spinosa   741 

Psammobia  rubroradiata   377 

Pseuderiphyla   336 

Pseudinglisia  rodrigueziaa   775 

Pseudoblennius  .   4SA 

Pseudococcus   771,778 

Pseudolecanium  toklonis   783 

Pseudoparlatoria    763 

ostreata    731,758,765 

Pseudopleuronectes  americanos   788,809 

Psendopulvinaria  aikkimensis   769 

Pseudorhodea   357,359 

Pseudosubulina   364 

chiapensis   364 

eiseniana    364 

Pseud  otr  ochus    319 

Psidium  guava    748 

Psittacidte    685 

Psittacula  madagascariensiB    685 

Psittacus  niger    685 

vasa  _   685 

Psittirostra  467 

Psyllapyrisoga   297 

Ptelea  trifoliata   731 

Pteris   784 

Pterocarpus  marsupiuni   738 

Ptilocerns  fuscus   269 

immitis,  new  species   269 

Puffinus   463,650 

ascertained  range  of   651 

auduboni  _   651,653 

auricularis   653 

obscurus   650,651,653,665 

subalaris    471, 

473, 475, 478, 480, 650, 665, 666 

tenebrosus   650,666 

Pulbr   23 

Pulmonate  fauna,  list  of  known   365 
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Pulvinaria   734,784 

aurantii   732 

betulas   768 

bigeloviffl    753 

biplieata   750 


camellicola  

carpini   

cestri  

cupaniw   735,748,762, 


euonymi  _  

fagi  

fraxini  

gasteralpha  

innumerabilis  

735, 736, 738, 743, 745, 756, 78 

japonica  

macluras  

mammepB  

maskelli  

var.  spinosior  

mesembryanthemi  

obscura   

oxyacanthte   

persicte    

populi  

psidil  

py«  

pyriformia  _ 

sallcis  

simulans  

tecta  73 

tremulee  

urbicola  

viti8  

Punica  granatum  

Pupa  

armif  era  

hlandii  

fallax   

gabbii  

holzingeri  

hordacea  

hordeacella  


768 
730,759 
755,759 
736,760 
734 
770 
756 


730,734, 
1,769,771 


750 
760 


743 

749, 763 


muBcorum  _  

pentodon  

pilsbryana  _  

procera   

syngenes  

Pupidae  

Purple  mole  

species  -  

Purpura  miocenica  

ostrina  

Puto  antennata  

Pyramidella,  doubtful  species.. 

forulata  


new  species  

jamaicensis  

new  species . 


343,367 
367 
367 
367 
367 
367 
367 
367 


313 
377 


Pyramidula  - 


cronkhitei... 
kiowa&nsis . . 

mullani  

striatella  


Pyrazisinus  coruutus... 

1  haitensis.. 
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  319 

  330 

new  species  —  319 

Pyrocephalus   463,467,470,479,572 

abingdoni    477, 

479,572,573.578,666 

ascertained  range  of   573 

carolensis   471, 

479, 57:;,  573, 576. 064, 06ft,  666 

dubius  472, 

479, 572, 573, 579, 580, 663, 666 

intercedens    469, 

470, 474, 479, 572. 573. 575,  6ttt> 
key  to  Galapagos  forms 

of   572 

minimus   579,665 

nanus..   475,479,572,573, 

575, 576, 578, 579, 581, 663, 664. 665 

parvirostris   572 

Py  rrhula  nana  ..  

Pyrrhulagra  

Pyrus  ;   

communis  __. 

cydonia  ,  

malus  


466 
743 


743 
743 


342 
.  342,360 


Quadrupeda  

Quadrupeds,  viviparous  of  North 
America  

Quercus  

agrifolia  1 

alba  

aquatica  -   

ballota  


chry  solepis  

119, 120, 124, 129, 
var.  vaccinif  olia.  -  - 

coccif  era  

coccinea  var.  tinctoria  

douglasii  

emoryi   

ilex   

ilicif  olia   

imbrecaria  

lobata   

montana    _ 

niger    

obtusiloba  

pednnculata    

robur  

rubrum  

nndulata  :  

vacciniif  olia  _ 

wisliceni  

Querquedula   

versicolor  


118, 
132-133 
127 
7H9 
125 
127,768 
116 
7<W,  769 
122 
122 


126 
114 
7t» 
768,709 
121,123 
769 
130 
119,120 


Babbits,  tapeworms  of  

Radiated  mole  

Raflnesque,  C.  S.,  on  moles  of  North 

America  -  

Raia  erinacea   "i 

Raillet,  A  
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Rallidfe   618,680 

Rallus  cuvieri   680 

porzana   618 

tabuensis    630 

Ranatrabracbyura   274 

chinensis   374 

Ranella  californica   378 

RanunculacesD   726 

Raphia   7H0 

Rathbun,  Mary  J.,  on  new  crabs  from 

West  Indies   141 

Ravenala  madaga3cariensis   776 

Recurvirostridro   633,680 

Reduviidte  -  369 

Remondia  —  301 

ferrissi   399,301 

f areata   _  299,300,301 

Gabb,  genus  of  molluBks   299 

robbinsi   301 

Rhagodia  bastata   761 

Rhamneee   734 

Rhamnus  alaternus   734 

croceus   734 

jujuba   734 

Rhinaster   77,97 

cristatus   78 

longicaudatus   78 

Rhinobolus   709 

Rhinocaris   674 

Rhipogonum   777 

scandens   777 

Rhizocoecus    733 

casuarinee  _   771 

celmisiflB   753 

foBsor    764 

gnidii   763 

grandis   739 

var.  spinosior   739 

intermedius   770 

maculatus   770 

pulchellus   770 

pustulatus   771 

quercus   734,769,782 

totarse  _   770, 773 

Rhizophora  mangle   745 

RhizopboraceBB   745 

Rhodea   355,359,300,363 

californica   356 

var.  ramentosa   363 

Rhodiola  rosea  _   745 

Rhodites-   135 

dichlocems   136 

gracilis,  new  species   135 

ignota   135 

similis,  new  species   136 

variabilis   136 

Rhododendron   754 

Rhombus   790 

Rhopalostylis   779 

rapida   779 

Rhus  integrifolia   736 

radicans   736 

succedanea   736 

toxicodendron    736 

Rhynnhobothria   793 

unus   791 
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Rhynchobothricm    787,788, 

791, 798, 801, 802, 805, 816, 817 

attenuatum   788.805 

attennatus   806,814,833 

bisulcatum   810 

bulbifer   787,793,797 

heterospine.  788,794.799,823 

imparispiiie   788, 

795,796,798,799,801,811,822 

jasminoides   757 

larvee  821,822,793 

longicorne  -  -   797 

longispine   793, 795 

robustum   8(19 

spociosum  .. .   793,797 

new  spe- 
cies 788, 
801,822,823 

RhynchotEenia   193,219 

Ribes  _--   744 

alpinum   745 

cynosbati    745 

grossularia   744 

hirtellum  

nigrum   745 

oxyacanthoides   745 

rubrum   745 

sylvestris   745 

Ricania  albomaculata,  new  species   277 

episcopalis   277 

fuscata   277 

Ricaniida   277 

Richardia  af  ricana    781 

Richmond,  Charles  W.,  birds,  catalogue 

of   677 

on  collection  of 
birds  from 
Madagascar. .  67 

Ricinocarpus   71*4 

Ricinus   764 

Rictaxis   329 

Ridgway,  Robert,  on  birds  of  Galapagos 

Archipelago   459 

on  explorations  by 

Albatross   065 

on  new  birds  from 

Galapagos  Islands.  666,667 
pn   new  Oyster 
Catcher  from  Gal- 
apagos Islands   665 

Riehm,G   224 

Riley,  C.  V.,  insect  collected  by  122,123 

Ringioula,  doubtful  species.   305 

Ripersia   745,751 

corynephori   783 

fagi.   770 

leptospermi   746 

maritima    782 

rumicis    763 

terrestris   757 

Rissoa  pariana.  -   330 

new  species   321 

Rissoina   329 

browniana   322 

elegantissima   322 

sagraiana   323 
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Rissoina  striaticostata    323 

Robinia  mitia    738 

neomexicana   738 

pseudacacia   738 

Rodents,  tapeworms  of  154,  160,170,316 

Rodrignezia     775 

secunda  -. . .  775 

Rosa.._   743 

canina   743 

eentifolia  _   743 

Rosacete   740 

Rosmarinus   761 

officinalis   761 

Rubia   753 

peregrina   753 

tinctorum   753 

Rubiaceee   753 

Rubieonia  intermedia   259 

Rubus   742 

australis   743 

discolor   743 

f  ruticosus  _   742 

Rudolphi,  C.  A   334 

Rumexacetosella   762 

Ruminants,  tapeworms  of    171 

Rusby,  H.  H.,  insects  collected  by   115 

Ruscus   778 

aculeatus.   778 

3(8  -   731 

Sabal   780 

umbraculifolia    780 

Saccharum  _-_   783 

officinarum   782 

Saffer,  L.  G.,  insects  collected  by   125 

Salicinese  _   770 

Salix   770 

alba   770 

holosericea   770 

viminalis   770 

Salterella  conica.   715 

Salvelinus  ,   381 

leucomeenis  _   382 

malma   237,382 

Salvia  —  761 

Salvin,  Osbert,  on  avifauna  of  Galapa- 
gos Archipelago   664 

on  birds  in  Galapagos 

Islands   663 

on  birds  on  west  coast  of 

America   665 

Sanchezia   760 

Sanguinolaria  nuttallii.   378 

unioides    331 

new  species   327 

Santalacete    _   764 

Santalum   764 

acuminatum   764 

cunntnghamii.   764 

Sapindaeete   735 

Sapotacese  _  _   755 

Sarcobatus  vermiculatus   763 

Sardasarda   787,789,795,820 

Saiigethiere_   5 

Saxidomns  aratus   378 


Paga 

Saxif ragacera   744 

Scala  _   330 

leroyi   338 

Scalope  du  Canada  _  _   41 

Scalopes   4,5 

Scalops  3, 4, 5, 6, 7, 8, 10, 11, 13, 15, 16. 18, 

19, 33, 34, 47, 63, 77. 83, 91, 100, 107, 108,  109 

aquatieus   1,7, 19, 22, 25, 29, 31, 

33, 34, 40, 48, 51, 56, 58, 62,  fri.  67, 
69,  70,  73, 107, 108, 109, 110,  ill 

australis   20,21,29, 

33,34,46,110,111 
descrip- 
tion of 

typo   44 

dental  variations  in . .  38 
key  to  subspecies  of. .  30 

machrinns   30, 

33,35,46,110,111 
texanus  .  20,21,47,75,110,111 

typicus   20.44 

argentatus   30,37,30,32,73,107,109 

texanus   31 

breweri   47,67,68,76,109 

calif  ornicus   52,64 

new  species   108 

canadensis   19,41,51,62,86,110 

cristatus   3, 78 

external  characters  of    47 

geographical  distribntion  of. .-  25 

history  of  the  species   40 

latimanus   51,58,65,107 

remarks  of  Professor 

Peters  on    64 

machrinns   26, 30 

metallescens   51,108 

parvus  21,33,34 

description  of  type   43 

pennsylvanica   19. 41 

seasonal  changes  of  pelage   37 

texanus  _   21, 39 

description  of  type. . .  44 

townseDdi   47,51,63,64,65 

variations  in  dentition  and  col- 
oration of   37 

virginiana   19 

Seapanus.  _  ;   4, 5, 6, 

7, 8, 11, 13,  15, 16, 19, 42, 47. 76, 91, 107, 109 

age  variation  in...   61 

americanus   67,68,76,109 

anthonyi   14,51,53,54,64,110,111 

description  of  type 

of   65 

dimensions  of  type 

skull  of   67 

aquatieus  -  62 

breweri  _  67,68 

californicus   17.50, 

51,52,53,55,59,60,110,111 
dimensions  of 

skulls  of   66 

change  of  pelage  in   59 

dilatus  52.61,64 

geographical  distribution  of-  53 

history  of  species   63 

individual  variation  in   60 
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Seapanus  key  to  species  of   51 

latimanus   63 

orarins   17,51,55,56,110,111 

dimensions  of  skulls 


of. 


seasonal  differences  in  color 

in   62 

species  of   56 

townsendi   7,17,42,48,61,53,54, 

56,59,63,67,108,110,111 
dimensions  of 

sknlls  of   66 

townsendii   2,53 

tow[n]sendii   

Scaptochirus  --  -  

Scaptonyx  

Scarsbteidse  

Schima  crenata   

Schinus   

molle   

Schleichera  trijnga  

Schuchert,  Charles,  on  Dipeltis  and 

Protocaris  

on  the  fossil  phyl- 
lopod  genera. . . 
Schwarz,  E.  A.,  coleoptera collected  by. 

insects  collected  by  114,134 

Scisena  aquila  ■.   820 

Scisenidse     444 

KcitaminacesB    776 

Sclater,  P.  L.,  on  birds  in  Galapagos  Is- 
lands   663 

on  visit  of  "Peterel"  to 

Galapagos  Islands   664 

Scolopacidse   629 

Scolopax  arquata   633 

borealis   633 

incanus  _   681,632 

Scomber  scorn  bras   788,800,802 

Scoraberomorus  cavalla    788,815,818 

maculatus   788,815,818 

regalis   787, 

788,794,808,815,816,818 


51 
5 
5,6 
393 
728 
737 
737 
735 

671 

671 
396 


ScopidBB  

Scopus  umbretta  

Scorpffina  histrio  

pannosa  

new  species  -  -. 

remigera  

new  species. . 

ScorpeonidsD  

ftcrophuhui&cete  

Scurria  gtgantea  

OcntelleridBe  

Sebastichthys  

Sebastodes  

ayresii  


679 

  679 

  448 

  437 

  446 

  404 

  418 

.  418,440,446 
  759 


crameri  

new  species  

rosaceus   

saxicola  

semicinctus  

new  species . 

Sedum  roseum   

Relenipedium  


240 
452 
437 
450 
437 
451 
450 
449 
437 
449 
745 
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Selenites  voyana   375 

Selenocephalus  cincticeps,  new  species.  292 

vittatipes,  new  species. .  292 

Semele  pulchra   378 

rubropicta     378 

rupinm  _  _   378 

Senecio  cineraria    754 

Septifer  bifnreatus   378 

Seriola  zonata   780,810 

Serranidre     442 

Serratula  tinctoria     754 

Sesarma     144 

bromeliaram,  new  species   143 

cinerea   143 

ricordi   143 

Sesbania   ....  738 

Setti,E   225 

Sharpe,  R.  Bowdler,  on  anous   665 

on  birds  on  Albe- 
marle  and 

Charles  islands .  C64 

Sheep,  canse  of  death  of   199 

tapeworms  of    145,199 

Shells,  land  of  Sonoran  region   335 

Shorea   729 

Shrew   1 

moles   62,108 

musk   3 

Shrews   18,27 

Siberia,  fish  from   381 

Signoretia   761 

atriplicis   761 

luzulffl   779,782 

Silky  mole   32 

Siluridee   438 

Simarubese   733 

Singley,  J.  A.,  shells  collected  by   372 

Siphagonus  barbatus   386 

Siphonotretidffi   714 

Smilax   777 

campestris  _   777 

herbacea   135 

rotundifolia   135 

SolanaceiB     758 

Solanum     758 

douglasii.„i   758,759 

jasminoides  —   758 

lycopersicum     759 

melongena   758,759 

rostratum  -    758 

tuberosum   758 

Solariella  altiuscula   330 

new  species   324 

Solariorbis  cly  peatus   330 

new  species   323 

Solariu  m  alveatum   304 

doubtful  species   321 

elaboratum    321 

Solenodon   4 

Solenomyia   672 

Solenophora  corokite   751 

fagi   770 

Solenosteira  pallida   378 

Solidago   753 

californica   753 

Sonchus  oleraceus     134,754 
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Sonora  Region,  mollusks  of   335 

Sonorina   354,357,360 

Sonoyta  Desert  Moose.    138 

Sophora  tetraptera   738 

Sorex   2, 95 

aquations  :  18,40,95 

cristatus   1,77,78,95 

radiatus   78 

Soricidffi   2 

Soricini   3 

Spalacogalfe   4 

Spartina   782 

stricta   782 

Spartocenthrum     347 

Speniscus  .......  470,660 

mendiculus    480 

Spermestes  nana  .    694 

Splueocysta  peckhami   265 

Sphserium   370 

solidulum   370 

Sphserococcus  acacia?   739 

bambusffi   783 

casuarinse  . . . .    771 

elevans   747 

f  roggatti   746 

inflatipes  _   747 

leptospermi   746 

melaleuese   746 

pirogallis    740 

tokionis   783 

Sphedanolestes  impressicollis   270 

Sphegidse   696 

Spheniscidse   660 

Spheniscus   463 

ascertained  range  of   661 

magellank-us   661 

mendiculus   469, 

471  476,660,661.664,665 

Sphyradium  edentulum   367 

var.  alticola...  367 

Sphyrna  zygEBiia  _   788,808 

Spirsea.   742 

Spiraxis   364 

Spondias  dulcis  _   737 

myrobalanus   737 

Squalus  acanthias.   237 

Squatarola   463, 4119, 480, 626 

ascertained  range  of   627 

helvetica   627 

Stanhopes   775 

Stanton,  Timothy  W.,  on  Remondia, 
genus  of  cretaceous  bivalve  mollusks.  299 

Star  nosed  mole  2,83,90 

Statice  armeria   755 

Stearnsia  robbinsi   300,301 

Stejneger,  Leonhaid,  fishes  collected 

by   237,381 

Stelis   775 

S  tellaria  holostea  _   728 

Stenogyra  £55,364 

Stenolemus   272 

StenopodidBe   2T1 

Stenotomusebrysops   787, 

788, 791, 796, 802, 810, 821 . 822 

Stepbanotia   757 

Stereulia  platanifolia   730 
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Sterculiacete  _  730 

Sterna  media   678 

philippina   646 

stolida   Ct2 

tenuirostris  .   644 

SternoptyehideB   416 

Sternoptyx   404 

diaphana  __  404,416 

Stevia   753 

Stichffius   391 

Stiles,  Ch.  Wardell   224,225 

on   tapeworms  of 
hares  and  rabbits.  145 

Stomatia  eidolon   322 

Strepsilas  interpres   625 

Streptostyla  348,364 

bocourti   365 

nebulosa   379 

new  species   364 

Strigidss   583, 685 

Strix   463,583 

accipitrma   586 

alnco   583,685 

ascertained  range  of   583 

otus   585 

pratincola   584 

punctatissima   474,475,477,479,583,663 

Stromatens  triacanthus. .   788,  K09 

Strombina  __   313 

haitensis    313 

mira   330 

new  species   312 

Strombinella   312 

acnformis   330 

new  species  ...  313 

Strongylocera   312 

chipolanus,  new  species.  311 

fasciolatus  _  330 

new  species..  311 

Sturnidse   693 

Styliferina  cerithidioide   318 

prseformatum   330 

new  species  31S 

Stylopsis  octona  __ .  _  330 

new  species   317 

Styphelia  richei   755 

Succinea   305 

lineata   367 

lnteola   365,367,375 

nuttalliana   367 

rusticana.   367 

sillimani   367 

stretchiana   367 

Succineidae   365,367 

Sudak   239 

Sula   463,595,598 

ascertained  range  of.   595 

brewsteri   465, 

476, 477, 478, 479, 595, 597, 624, 6,14 

cyanops   465, 471, 476, 479, 590, 605 

gossi   506 

leucogaster   597 

nebbnxii  __.  465, 

469, 471, 47^, 473, 477, 479,595, 596, 624 
piscator  465,474,476,478,479,595,597,598 
SulidBR   595 


INDEX. 


861 


Sulyavata  

Sundevall,  Carl  J.,  on  birds  from  Gala- 
pagos Islands  _  _  

Sylvicola  aureola  

Synbothrium  

fllicolle  788,811,815, 

scolex  

Syncarpia  laurifolia  

Syndesmobothrium  filicolle  

Syngenaspis  parlatoriee   

Syriuga  vulgaris  


Page. 
271 


JO,  824 
815 
748 
815 


702 
757 
738 
753 


750 


Tabanus     

Tabornaimontana  , 

Tachardia  acacite   

cornuta   

decorella  

fulgens  _  

gemmifera  

lacca   726, 728, 729, 730,7.12, 

733, 738, 738, 740, 745, 757, 700, 765 

  739 

  746,747,753- 

Tachornis  gracilis   687 

Tachypetes  aquilus   590 

minor  .   591 

Tachysurus  liropus   437,438 

melanopus   438 

Ttenia   791,816 

loligiuis   793 

pectiaata,  early  stages  in  life  of.  199 

Tallichat.J.H   147 

Talpa   2,3,5,13,18,19,40,76,92,06,109 

senea    42 

americana   2,76,109 

aquatica    19 

breweri    42 

canadensis     78 

cristata   78 

cupreata   19,21,43 

enropsoa   3, 26, 40, 76, 93 

fiava  *   19,41 

  19 


flava..:   19,41. 

fusca   19.40 

longicaudata   78,95,96 

machrina  20,31,33 

niger   2,40 

pennantii   19,20,42,109 

purpurascens   41 

radiata    78 

rubra    2 

sericea   20, 32 

tasniata   42,51,58,63,109 

townsendii   42, 59 

virginiana     19 

virginianus     2, 40 

Talpee   5 

Talpasorex   19,42,77 


TalpidiB  3,5,18,107.108 

Talpides   4,5 

Talpina  -   5 

Talpinre   5,6 

Talpini   3 
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Tamariscinete     728 

gallica  728 

Tamarix   728 

Tapes  staminea   378 

Tapeworms,  analytical  key  togeneraof  149 

found  in  Lepus   149 

of  birds   219 

cattle.   145 

common  Indian  pango- 
lin   319 

hares  and  rabbits   145 

horse   145,151 

man   219 

poultry   147 

sheep   145 

Tarehardia  larrese   731 

Taupe  _   5 

Taupes   5 

Tautoga  onitis   788,800 

Taxare  _  -   772 

Tchihanakh  Tukukh    238 

Tecoma   760 

Tectona  grandis  _   760 

Teleapiza   467 

flavissima  _ .  467 

Tellina   329 

biplicata     329 

bodegensis     378 

sagree   339 

Tenney,  S.,  on  star-nosed  mole   110 

Tephrosia  purpurea.  '.  r    738 

Teracolus  aldabrensis  t  698 

Terebra   312 

Terebratalia  transversa  var.  caurina-.  378 

Teredina   338 

doubtful  species   327 

Termes   283 

Terminaliaarjuna   745 

catappa   745 

tomentosa    745 

Ternstrcetniacete     728 

Terpsiphone  mutata  :   691 

Terpsonia  pryeri    276 

Terrapene    254 

bauri  _   253 

Carolina   253,254 

cinosteroides   254 

major   254 

mexicana     253,254 

ornata    253,254 

triunguis   253,254 

yucatana   254 

Tertiary  fossils  from  Antillean  region.  303 

Tessarobelus  guerinii   746 

Tetrabothria   791 

Tetrabothrium  loliginis   793 

Tetranarce  occidentalis   788,810,823 

Tetranodus,  new  genus   396 

niveicollis,  new  species   396 

Tetrao  madagarensis   082 

nigricollis   683 

Tetrapturus  imperator   788, 809 

Tutrarhynchobothrium..    815 

bicolor   813 

Tetrarhynchus   807,810 

bicolor   788, 806, 813, 814, 824 
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TetrarhynchUB  bisulcatum  788,810,811,823 

chwtodipteri    808 

elongatus   788,812,824 

erinaceus   788,811,824 

larvie  788,823 

robustum  _  808 

rugosum     814 

tonue......   808 

Tetrura  rubi   742 

Tettigia  ornl.  .-.   690 

Tettigonia  f  erruginea    293 

guttigera,  new  species   294 

nigrognttata    294 

viridis   293 

Teuthididse.   445 

Texan  region,  shells  of   374 

Texas,  coleoptera  from   395,300,397,389,400 

mole   21 

shells  from.          _   352, 3«9, 371 

Thalassidroma  gracilis    658 

Thalaseornis  coccophaga   774 

insularis,  new  species  —  678 

leuconota   678 

Thauinotettix  sellata,  new  species   294 

Thespesia  populnea   730 

Thevetia  neriif olia   757 

Thomomys  fulvus   719 

intermedins,  new  subspe- 
cies _   719 

peregrinns    719 

Thuhbergia  grandiflora  „   760 

Thnya   772 

occidentals  _    772 

orientalis.     772 

Thymelfflaceae   763 

Thymus  vulgaris    761 

Thysanocephalum   787,792,821 

crispnm   7U2 

Thysanophora   336 

hornii   336,366 

ingersollii.   342,366 

Tiburon  Island,  desert  mouse   720 

kangaroo  rat   719 

Tilia   730 

communis  -    731 

grandifolia   730 

platyphylla   731 

platyphyllos   730 

sylvestris  .'   731 

vulgaris   731 

Tiliacew   730 

Tillandsia  splendens   777 

TimaliidiB  -   688 

Tingidffl   265 

Tingis  pyrioides  _   265 

Tinnnnculus  newtoni   684 

Tinospora  cordifolia    727 

menispermnm    727 

Tisserin  de  Galapagos   534 

Tivela  crassatelloides   378 

Tornatina  bullata     305 

canaliculata    305 

Tortoise,  Florida  box   253 

Totanus  brevipes   632 

fnliginosus   632,663 

Tower  Island,  birds  occurring  on   476 
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Townsend.C.H.,  birds  collected  by   486, 

487, 489, 495, 501 , 502, 519, 522, 
549, 559, 577, 581 , 604, 637, 657 
coleoptera  collected  by  394, 
395,397,399 
on  birds  from  Cocos 
and  Malpelo islands.  666 

Townsend's  mole   51 

Trachelospermum  jasminoidee    757 

Tracbonurus  scntipellis   404 

new  species...  429 

Trachysurus  elathurus  (var.?)   440 

Trematobolus  insignia   714 

Treronidffi   683 

Tresus  nuttallii   378 

Tribulus  cistoides   731 

Trifolium     737 

pratense   737 

Triforis   318 

doubtful  species   318 

TriglidfB  419,452 

Trigonaspis  _     113 

megaptera   113 

radicis,  new  species  -  113 

Trigonia  -   299,300 

TrigoniidEB   299 

Tringa   463,630 

arenaria  :   639 

canutns   G30 

helvetica     G27 

interpres   G25 

minutilla   474,480,630,631 

squatarola   6?3 

Triodopsis   341,344 


levettei. . 

var.  orobeena  

var.  thomsoniana  

Tripty  chus  nivea   

Trisetnm  

Trisolenia   

punctata,  new  species  

saltata  

Triticum  '.  

Triumfetta  rhomboidea  

Trophon  dominicensis  j.  

Tropicoris  japoniens  

True,  Frederck  W.,  on  proper  name  of 
Brewer's  mole . . . 
on  Revision  of 
American  Moles. 
Trygon  centrura   788,808,815,817,819,824 


311 
341 
341 
317 
783 


730 
313 
257 

110 


Tukukh.. 
Turbonila  tennilineata,newspecies.. 

Turbonilla  

angulata  

new  species  

octona,  new  species  

plastica  

new  species  

simplicior  

new  species  

subcarinata  

turris  

turritissima  

new  species.. 
Turdidaa  


238 
317 
314 
330 
316 
317 
330 
316 
330 
317 


316 
691 
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Turdnsauratus   693 

castaneus  _   687 

madagascariensis  -  -  -   689 

Turner,  H.  W.,  insects  collected  by   129 

TnrnicidBB   683 

Turnix  nigricollis   682 

Turritella   320 

arata   330 

new  species   319 

doubtful  upecies   320 

goniostoma   378 

uvasana   304 

Turtur  picturatus  -  -  683 

Tylas  alfredi   690 

eduardi   690 

Tylosurus  caribbseus   788,803,823 

Typhis  alatus   313 

doubtful  species   313 

floridanus   313 

linguiferus   313 

obesus   313 

recurvirostratus —   313 

Typocerns   398 

Tyrannidse    568 

Tyrannula  magnirostris   569 

Tyrannus  tuberculifer   568 

Uhler,  Philip  K.,  onhemiptera  of  Japan.  255 

Ulex   737 

Ulmus   765 

americana   765 

campestris   765 

fulva  -  —  -  765 

racemosa   765 

Ultimas  gibbosa   318 

precursor    330 

new  species.-.,   318 

Ulvicola   456 

new  genus  _  465 

sanctse-rosBB   437 

new  species   455 

Umbellif ertB   751 

Umbellularia  californica   763 

Unguiculata    3 

Ungulata    3 

Unio   370,374 

asperrimus   370 

aureus   373 

couchianus  -   370 

laticostatus   371 

mitchelli.....   371,379 

poeyanus     371 

popei   371 

rowelli     371,373 

scamnatas   373 

undulatus  ,   371 

United  States,  mollusks  from   333 

Upper  Oligocene  fossils  _  304 

Uranoscopidse   453 

Urochela  luteovaria   259 

Urolabina   259 

Uropsill   6 

Uropsilus  -   5,6,18 

Urostylis  striicornis     359 

Urotrichi    5 
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Urotrichus  4,5,18,98,106 

gibbsii    99 

Ursini  -   3 

Urticaceie    765 

Utah,  shells  from   36l» 

Vacciniacece   754 

Vaccinium  myrtillas    754 

Vacobinia   760 

Vallonia  costata   366 

cyclophorella   343,366 

gracilicosta   366 

pulchella   366 

Vanda   776 

Yanga  curvirostris  _  -   693 

polleni-   692 

Velinus  nodipes    269 

Venezuela,  shells  from.  „'   366 

Venus  walli   304 

Verbena   760 

Verbenaceee   760 

Vermicularla   320 

Veronica   759 

hendersonii   759 

Vertebrates  of  Adirondack  region   107 

Vertigo   365 

binneyana   367 

corpulenta   367 

decora   367 

var.  concinnula   367 

milium   367 

ovata   367 

tridentata   367 

rentricosa   367 

Vinago  australis   683 

Vinca   757 

Vinsonia  stellif  era    737, 

748,749,755,762,775,780 

Violaceae   727 

Viscum  album       764 

Vitex  --.   760 

littoralis   760 

Vitis  inconstans   734 

vinifera  __   735 

Vitrea  arborea   342,343,366 

indentata   343,356,366 

minuscula   366 

radiatula  _  _  _  366 

subrupicola   366 

Vitrina  limpida   343,365 

pfeiff  eri   365 

Vitrinidse   365 

Voles   38 

Volutaxis   364 

Vriesia  splendens   777 

Vulturradiatus   685 


Walcott,  Charles  D.,  on  Cambrian  Bra- 
chiopoda:  Genera  Iphidea  and  Yorkia, 
with  description  of  the  genus  Acro- 

thele   707 

Washingtonia   780 

Weeping  capuchin,  parasites  of   230 
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Wenmau  Island,  birds  occurring  on   478 

West  Indies,  new  crabs  from   141 

Westwoodia  perrisii   782 

Wistaria  cbinensis   738 

pinensis  ,  738 

Wolf,  Theodor,  on  an  albatross   665 

Woodruff,  S.,  on  the  mole  carnivorous.  110 

Wyoming,  galls  from   136 

shells  from   366 


Xanthium   753 

Xanthorrhaea   779 

Xema   638 

furcata   638 

f  urcatum  -   638 

f  urcatus   638 

Xenopirostris  polloni   692 

Xenosite     819 

Xererpes   456 

fucoram   456 

Xerotes   779 

longif  olia   779 

Xesurus  clarionis    437,445 

laticlavia   446 

Xiphias  gladius   788,805,813,814,823,834 

Xiphidiontidee   455 

Xylococcus  filif  erua   730 

Xylocopa   696 

Xystrocera  globosa   697 

vittata   697 
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Yellow -haired  porcupine   228 

parasites  of  .  -  220 
tapeworms 

from   166 

tapeworms  of  216 

Yellow  mole  2,40,42 

Yorkia   716 

new  genus   714 

wanneri  714,716,717 

new  species  715, 718 

washingtonensis,  new  species...  715,718 

Yucca   778 

Yuma  grasshopper  mouse   140 

Zabriskie,  J.  L.,  insect  collected  by   130 

Zamia  _   774 

spiralis   774 

Zapornia  spilonota  618,663 

Zeder  225 

Zenaida  467,614 

galapagoensis  614,615,663 

Zicrona  cceurulea   357 

Zizyphus   734 

jujuba   734 

pinnachristi   734 

spinachristi   734 

Zonitidre   366 

Zoology  of  Illinois   107 

New  York   107 

Zoatera....  -   781 

Zosterops  maderaspatana   693 

Zschokke,  F   225 

Zygophyllere   731 
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ERRATA. 

the  paper  "Notes  on  Larval  Cestode  Parasites  of  Fishe 
er  will  please  read  for  Plate  I,  Plate  LXI;  for  Plate  II, 
I,  and  so  on  until  Plate  VIII,  which  should  read  Plate  LX  V 
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